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SECTION I

INTRODUCTION 1

The primary objective of this Manufacturing Method and Technology
Engineering Program is threefold. Tirst, the Injection Laser

Diode for use in Fiber Optic Communications as outlined in Speci-
fication SCS-516 must be transferred from a developmental device

to a manufactured commercial product without adversely affecting
the performance characteristics of the device. Secondly, the manu-
facturing methods and techniques necessary for the production of o]
the laser diode be developed and implemented to insuvre the high-
est degree of device gquality and reliability at a reasonable cost.
Thirdly, verification of device performance and quality for injec-
tion lasers produced in a manufacturing environment must be carried
out by means of rigorous testing and evaluation to demcnstrate the
technical adequacy of the manufacturing methods developed under

this contract.

This report describes the techniques and methods used to attain the
goals as described above. 1In particular laser chip concepts and
design, package concepts and design and environmental and electri-
cal testing were key areas and established the emphasis required

to achieve the successful completion of the program. 1
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SECTION II

DEVICE DESIGN REQUIREMENTS AND PERFORMANCE SPECIFICATIONS

g

=

i
i
L_‘r e e e

Electro-Optical Characteristics.

The performance characteristics of the Injection Laser
for use in Fiber Optic Communications are described

in detail in Technical Specification SCS-516. The
device may be generally described as a double-hetero-
junction (DH) GaAs - GaAlAs semiconductor laser

capable of high data rate transmission at an emitting
wavelength of 820 nm at room temperature. In addition,
the device must be fiber optic compatible. An out-
line of the major electro-optical performance character-
istics of the device is shown in Table 1. A more
detailed description of the device, including environ-
mental performance and parameter test methods can be
found in SCS-516. In order to provide for a high
degree of fiber optic system integrity through the

use of redundancy, the injection laser diode has been
designed to consist of a triad of discrete lasing
elements contained within a single crystal of semi-
conductor material. This construction will be referred
to as"monolithic triple stripe geometry" throughout
this report.

Device Structure_

To achieve the electro-optical characteristics outlined

in Table 1 , the narrow cavity (<.5um) GaAs-GaAlAs




Table 1

Electro-optical Performance Characteristics of the
Injection Laser Diode for Fiber Optic Communications.

Min

Optical Stripe Width -

Stripe Spacing 120

Peak Output Power 200
Average Output Power

per Stripe 6.3

Peak Wavelength 800

Beam Divergence Parallel
to Junction -

Beam Divergence Perpendicular
to Junction -

Operating Conditions

Ip = 3A max.
VE = 2.0V max. @ 3A.
Ta = 25°C
tp = 10 nsec
DF = 10%
- 3 -

Max.

25

130

40

Units
pm
um

mW

mW

nim

degrees

degrees




double heterojunction laser structure has been
employed in conjunction with Laser Diode Laboratories'
unique stripe geometry current isolation technique.
Devices of this structure have demonstrated low thres-
hold current density (<1KA/cm2), high differential
quantum efficiency (>50%), fast rise time (<200 psec),

and sufficiently good beam characteristics to satisfy

the requirements of most fiber optic systems applications.

A schematic diagram of the structure is shown in
Figure 1 along with the bandgap, Eg, and index of
refraction, n, profiles perpendicular to the plane of
the P/N junction.

The substrate, region 1, is n-type GaAs doped with Si
to 2 x 1018, with EPD <1K/cm2?. Existing dislocation
networks and substrate surface imperfections are
terminated by the growth of at least one n-type GaAs
buffer layer, region 2, doped with Te to 2 x 1018,
Regions 3 and 5 are n-type and p-type GaAlAs rcspect-
ively. These two layers confine light generated

by the injection and recombination of carriers in the
active region 3, a p-type GaAlAs layer (Si, 1 x 1618) .
Light is confined to the waveguide formed by regions 3
and 5 by virtue of the slight decrease in index of re-
fraction at their boundaries with the lower bandgap
active layer. The peak emission wavelength of the
laser is controlled by the bandgap of the active

region, which in turn is a function of the aluminum

o R WY es gy memedmeme -
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concentration of this layer. 1In this case, 8%

aluminum in the active region corresponds to approximately
820 nm peak emission wavelength. In order to obtain

the low threshold current densities required for high
duty cycle operation and for satisfactory high tempe-
rature performance, the recombination volume, hence

the active region thickness must be kept small. 1In

the case of CW injection lasers with Jy) typically
<l.5KA/cm2, 'd' is normally 0.3 to 0.4 um.

Region 6 functions as a contact cap with aluminum
incorporated in this p-type Ge doped layer to minimize
lateral current flow by increasing its resistivity.
Stripe geometry fabrication permits high duty cycle and
room temperature CW operation by limiting the lasing
region of the active layer to only a small portion of
the junction width. This allows heat generated in the
25 ym lasing region beneath the contact stripe to be
dissipated throughout the entire bulk of the laser

diode pellet. The topmost region 7 consists of lightly
doped n-type GaAs. Following photolithographic
definition of the contact stripe, 15 to 20 um wide
channels are etched through this current blocking

layer. Under conditions of forward bias, current is
restricted to flow through the active region only beneath
the etched channel. Elsewhere, because the p,/n junction
formed by interface between regions 6 and 7 is back-

biased, the cavity remains unpumped.




Details of the epitaxial synthesis and wafer processing
for monolithic stripe geometry fabrication will be
discussed in Section III.

2.3 Array Configuration.

The requirements of SCS-516 dictate the array configu-
ration for the monolithic triple stripe geometry injection
laser diode. Figure 2 1illustrates the main features

of the diode chip. The diode essentially consists of

a triad of discrete lasing elements embedded in a

single chip of epitaxial GaAs-GaAlAs material. Each
element has a maximum optical source size of 25 um

and the elements are spaced at 125 um intervals to
facilitate coupling of each individual element to a
triple fiber optic ribbon cable. Monolithic construction
is preferred because the high degree of dimensional

and compositional uniformity inherent in the hetero-
epitaxial process guarantees optimum uniformity of
electro-~optical parameters among the three discrete
lasing elements. In addition, the high degree of
uniformity provides perfect geometrical alignment

of the elements relative to each other. Fabrication

of the monolithic triple stripe geometry array from
epitaxially synthesized wafers is discussed in detail

in Section III.

2.4 Package Requirements,

During the first quarter of the program, several

modifications to the package outline were requested
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by ECOM for incorporation into the device
design. These modifications to the proposed package
configuration involved increasing the height of the
pill package base to better facilitate coupling to the
fiber cable ¢nd ferrule. Also, the overall height

was adjusted to allow the use of square optical windows
in production. Figure 3 shows the modified package
outline drawing with tolerances. A detail drawing
showing the laser module mounting position and orient-
ation within the pill package is given in Figure 4.
Final configuration of the package parts and a detailed
description of their assembly is given in Section III.

SECTION IIT

MANUFACTURING METHODS AND TECHNOLOGY ENGINEERING

3.1 Materials Technology.
3.1.1 Synthesis of Device Structure via LPE.
3.1.1.1 Liguid Phase Epitaxial System.

Liquid phase epitaxy is a complex process in which single
crystal layers of semiconductor material are deposited

on a single crystal substrate of lattice matched

material by precisely controlled cooling of a saturated

solution in contact with the substrate. In the case

of hetero-epitaxial synthesis of GaAs and GaAlAs layers
for laser fabrication, gallium (Ga) is the preferred
solvent and the substrate is normally high quality, low

Etch Pit Density, (100)GaAs.
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Crystal grcwth of these structures takes place at
temperatures ranging between 750°C and 900°C and

must be performed in an inert or reducing atmosphere
to avoid the highly detrimental effects of oxygen
contamination. The properly designed LPE reactor and
support systems must satisfy several criteria in order
to yield epitaxial wafers suitable for fabricating
monolithic triple stripe geometry laser structures.
These criteria are dictated by the uniformity, reliability,
and produceability requirements of semiconductor
optoelectronic components for volume commercial manu-
facture. Maximum surface area, layer thickness uni-
formity, compositional uniformity, and minimum defect
density are required. 1In addition, the as-grown
surface morphology of the terminal layer must be com-
patible with photolithographic processing for the
definition and patterning of stripe geometry contacts.
Figure 5 shows a block diagram of the epitaxial

system in use at Laser Diode Laboratories. This
system incorporates several features which have resulted
in the optimization of the liquid phase process:
Isothermal Heat Pipe Furnace - The sodium filled iso-
thermal liner elimintates all vertical and horizontal
temperature gradients and, hence provides uniform
deposition rates over the entire surface of the
substrate. The isothermal liner also allows the use

of larger epitaxial boats, therefore, larger epitaxial

e

-
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wafers can be synthesized or more complex structures grown.

Vac Sorb Pump - The use of a molecular sieve prior to
the start of the run completely removes all traces of
oxygen from the growth ambient without the risk of
organic contamination.

Oxygen Monitor - The use of a fuel cell apparatus in
the output stream of the system allows continuous
monitoring of the O2 content of the system both prior
to and during epitaxial synthesis. The apparatus
assures system integrity resulting in reproducible
growth rates, alloy composition, and defect free growth
by preventing the formation of Al,04 in the melt.
During the first quarter of the MMTE program, several
improvements were made in the design of the epitaxial
reactor. Noteable among these improvements were the
design and construction of new end cap apparatus shown
in the photograph of Figure 6a. The new design can
support higher vacuum, and operates with lower back-
ground O3 levels than could be obtained previously.
The optimized design now permits evacuation of the
growth tube down to 80 microns and a steady state O,
concentration of,d.l bpm in the H, carrier gas. In
addition, an improved gas supply sub~-system has been
designed for easier»use by production personnel and

is shown in the photograph of Figure 6b. A schematic
indicating its Operétion is shown in Figure 7. 1In
addition to obtaining optimum system performance through

improved design concepts, the design and construction of

- 14 -
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Photograph of Liquid Phase Epitaxial
Reactors at Laser Diode Laboratories.

Figure 6
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3.1.1.2

the epitaxial boat is crucial to obtaining high
quality hetero-epitaxial material. The ultra high
purity, high density graphite boat is shown in the
photograph of Figure 8. The eight bin boat utilizes
a built-in indexing mechanism for accurate positioning
of the substrate in each bin. Also an extra bin is
employed to remove excess gallium which may adhere to
the surface of the wafer as it is removed from the
final melt.

Together, the modified epitaxial reactor and epitaxial
boat allow the generation of double heterojunction
structures in a manufacturing environment for the
volume production of monolithic triple stripe geometry
injection lasers.

Growth Process for the Synthesis of the Double Hetero-

junction Structure-

Epitaxial synthesis of the double heterojunction structure
is accomplished according to the sequence of events
outlined in the flow chart of Figure 9. Table 2

lists the melt compositions for the growth of the double
heterojunction structure used in the fabrication of the
monolithic triple stripe geometry laser diode. After
the appropriate melt ingredients, gallium (Ga) charges,
and polycrystalline source wafers, have been loaded

into consecutive growth bins, the single crystal (100)
GaAs substrate is placed into the slider well of the
high purity graphite boat (refer to Figure 8 ). A

graphite cover plate is employed to eliminate surface

- 17 -
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Figure 9 Scequence of Operations for Liquid
Phase Epitaxial Synthesis.

— Weigh Melt Ingredients.
Clean & Etch Source Wafers.
Clean & Etch Substrate.

Prepare
Materials

Load Solid Components.
Load Ga Changes.

Load Source Wafer.
Place Graphite Blocks.

?lage Biit Position Boat Against Backstop.
lgh rgw : Engage Control Rod in Slider.
amber Seal End Cap.

Evacuate
and
Purge Chamber

Evacuate via Vac Sorb.
Backfill with H,.
Purge until 0Oy 31 ppm.

Roll Furnace into Growth Position.
Equilibrate to 850°C.
Soak 1 hour,

Saturate
Melts

Engage Cooling Ramp.
Advance Control Rod According
to Growth Sequence.

Deposit
Layers

. Roll Furnace to Idle Position.
Terminate Engage Cooling Fan.
Run Purge with Ny.
Remove Boat




Table 2

1 Melt Compositions for Double Heterojunction Epitaxial
! Synthesis.
Layer *GaAs Ga Al Te Si Ge
1 0.6K 5.0K - 1.0 - -
2 0.6K 5.0K 6.0 1.0 - -
3 0.6K 5.0K 1.0 - 15.0 -
4 0.6K 5.0K 6.0 - - 0.1K
, 5 0.6K 5.0K 0.2 - - 0.5K
b
, 6 0.6K 5.0K - - - -
* Polycrystalline source wafers.
** Weights in mg.
r-
- 20 -
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dissociation of the substrate during equilibration.

The boat is then loaded into the quartz growth tube

and the system is evacuated by means of the Vac-Sorb
pump. Following a short H,; purge, the system is

brought up to thé starting temperature of 850°C by
rolling the isothermal liner into the growth position.
Melt saturation is accomplished during a one hour

soak at 850°C during which time enough GaAs is dissolved
from the source wafers in order to exactly saturate each
melt. This recently developed self-saturation scheme
has simplified the growth procedure by eliminating the
need for careful preweighing of GaAs for each melt.

In addition, higher quality layers and increased run

to run layer thickness reproduceability have been
achieved with this technique. Once saturation has been
achieved, epitaxial synthesis procedes accoring to

the time temperature program shown in FigurelO.
Individual layers are epitaxially deposited by advancing
the substrate through the consecutive growth bins for

a precisely controlled time interval. Because growth
rates for the various melts are well defined for a

fixed starting temperature and cooling rate, layer
thickness can be accurately and reproduceably controlled
using this technique. A cleaved and etched cross section of
a typical wafer synthesized for use in the fabrication
of the monolithic triple geometry laser diodes is shown
in Figure 11. In addition to the excellent dimensional

and compositional uniformity of the layers, the surface
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.1.

morphology of the heteroepitaxial wafer is chdracterized
by freedom from pit type defects and exhibits a high
degree of flatness compatible with the photolithographic
processing steps required for the application of

stripe geometry to the wafer surface. Photomicrographs
of the surface are shown in Figure 12.

Wafer Processing for Monolithic Triple Stripe Geometry

Module Fabrication.

Following liquid phase epitaxial synthesis, the wafer
must be processed into individual triple stripe geometry
modules. The processing steps required for the fabri-
cation of the modules, are illustrated schematically

in the process flow chart, Figurel3,. After epitaxial
synthesis of the multiheterojunction structure, the
wafer undergoes a preprocess cleaning to remove residual
Ga from the surface, Figure 13 (a). Approximately .050"
of material is cleaved frnom all four edges creating
mutually perpendicular <1l1l¢> reference planes to be

used for channel stripe alignment. The proper <110>
alignment plane must be identified prior to epitaxial
growth since a V-shaped channel cross section is desired.
This is normally accomplished by defining channels on

a sample substrate and observing the channels' croess
section. Once identification of the <110> has been
accomplished, the proper alignment plane :is known for
all substrates cut from a given ingot.

Photolithographic definition of the stripe contact

o

-
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Process flow diagram for the fabrication
of monolithic stripe geometry injection

laser arrays.

L
[
% 4=
X
- R T AT T~ N o~ TN T

a) Preprocess clean. Wafer
edges cleaved along <110>
to permit mask registration.

b) Photolithographic definition
of stripe geometry contact
channels.

c) Etch through blocking
layer to form stripe
contact channels.

d) Remove resist, thin wafer
to .0035". Evaporate
ohmic Sn contact on n-side.
Ni-Au plate wafer.

e) Cleave wafer into .010"
X .300" slivers. HR and AR
coat.

f) Scribe wafer into .0l65"
discrete triple element
modules.

-
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channels is accomplished by aligning the mask reference
with the proper <110> direction as indicated schematically
in Figure 13 (b).

Photolithographic definition is followed by a 3:1:1,
Methanol:Phosphoric: Hydrogen Peroxide etch which

removes the n-GaAs blocking layer forming an array of
etched 20 um wide contact channels in the p-GaAlAs
contact cap. Parallel contact channels are spaced on
.005" centers over the entire surface of the epitaxial
wafer as shown in Figure 13 (c¢).

After removal of the masking resist, the epitaxial wafer
is thinned to .0035" and Sn ohmic contacts are evaporated
over the n-side of the thinned wafer, Figure 13 (d).
Ni-Au electroplated contacts are applied to both sides

of the wafer forming ohmic contact to the exposed p-GaAlAs
contact cap in the stripe channels.

Mirror facets are formed by cleaving the epitaxial wafer
in the slivers approximately .010" by .300" as indicated
schematically in Figure 13 {e).

Cleaving is accomplished with the aid of a diamond
scribing apparatus shown in the photograph of Figure 14,
The cavity length is accurately and reproduceably con-
trolled by the micro-index control on the vacuum chuck

of the scriber.

Reflective ccating of the back facet of each sliver

is accomplished by vacuum deposition of successive films

of Si0 (2000A), Cr (50R),Au (4000R), Cr (100&), and
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Si0 (300R).

Finally, in Fiqgure 13 (f), the individual slivers are cut
on .025" centers with a ganged wire saw naving a .0035"
kerf.

Figure 15 shows an epitaxial wafer to which triple
stripe geometry contacts have been applied. Figure 16
shows individual modules after they have been cleaved,
coated, and cut to size ready for assembly onto the

pill package.

Packaging Technology.

Package Design,

During the first quarter of the program, finalization
of the package design and procurement of pill package
blanks for fabrication of the first engineering samples
was carried out. The pill package blank consists of

a brass negative electrode, an Al,04 ceramic spacer,
and an OFHC copper positive electrode which serves

as the primary heat sink for the monolithic triple
stripe geometry injection laser diode module. These
three major components are bonded together through the
use of a high temperature alloying technique and are
purchased from the supplier as a complete assembly.
Engineering drawings for the piece parts are given

in Figures 17 , 18 , and 19 . In addition to the
package blank, the optical window along with its epoxy
preform for attachment make up the remainder of the

package parts. Parts drawings for these two components

-~ 29 -




“r

+I93jeM [eTXxe3Tdd ue JO I{dejiang o3 pat1ddy
Zx13suwoan adti3zs a1dray 3o ydeaboizoyd

ST

aanbtg




*SOTNPOW IUSWSTF
o1dtalL Tenpratpul jo ydeabojzouyg

9T @anbtg

31

"

—_———




SMBUS BELBYR. SUVESEUT SMmee U NEvsesw

SIGWNAN ONIMYED

vosi-14n
XA 9l-P-8 v
A8 NMVNQ A8 QBAOMIQY Xo_ FREZD

300¥13373 NOL108

3JOVXIVd T1id

(3p0oa305Td BATITSOJ)
oseg burtjunop - abeyxoed [11d L1 @anbta

200°s [ 3ONVH3T0L
H3ddO0O OJHLO - IVIH3LVHK

ger

- 32 -

e~




Nu0s WBLIYM. 400NaIOV 4N ON mBF143 C

o38AIN TNIMYNGC

i

90CI-14a7
Y70 O4-$-8 3iva
A8 z?«xOJ" A8 Q3AOHJdY xo_ FATVIS

430VdS

39VX0vd 7id

(I03RTNSUI OTWeIs))

I190oedg - obeyded IT1Td 8T @anbrg

@ siNIOd 1V

3943 9NOVY d2/M01V dIHD SIO°

100" :30NV¥3T0L

VNIWNNTY ALISN3Q IH =-"TVI¥3LVIN

oor

L

180°

- 33 -

— ——— —




BIBNNN ONIMVYEHC

AL

A8 NMYHuQ

\
o8l -1G7 (epoi303Td dAT3IRDAN)
92-21-6 "0 93eTd I9A0D - 3beyded TTTd 6T 2xnbtg |
AG QIAOHddY xo- a7vos :
3008193713 dOL JOVNOVd 17Id c00's .30NVY¥3T01

SSVY8 - TVINILVA
f
. !

> ’

o

] < i

' w,

r{3} ose 3 “
' !
f
v m

—» 0L0" fo—
SLO ﬁl. —= 280 je——




- -——

are shown in Figures 20 and 2] and photoyraphs of
the window and preform are shown in Figure 22 (a) and (b).
The epoxy utilized in this assembly is Ablestik type 539
and is supplied as a stamped preform. Type 539 consists
of a non-frozen epoxy applied to both sides of a thin
mylar film carrier. Preforms of this type are available
in 0.0005" increments up to 0.003" thick. The epoxy

is tack free prior to curing and can be stored at 25°C
for an indefinite period of time. Curing is accomplished
by heating to 110°C for two hours and results in an
extremely uniform bond line with a shear strength

of 3000 psi. Because extremely thin films of epoxy

are applied to the mylar carrier, deformation of the
prefurm during cure is minimized. This feature together
with the inherent uniformity of the mylar film carrier
makes this an ideal material for the attachment of the
optical window to the laser diode pill package.

In a parallel effort, the use of a similar mylar preform
as an electrical insulator to be employed in place of
the ceramic was actively being investigated. Several
advantages to using epoxy preforms for this application
have become evident to date. In order to obtain a
perfectly flat mounting surface for the 0.004" thick
optical window, the front face of the pill package blank
must be lapped prior to use. The presence of the
ceramic insulator introduces some degree of difficulty

in this step owing to the difference in hardness between .

e . Lt -
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A]ZD‘ and copper.  Although pertectly flat mounting faces
can be obtained, the lapping must be done carefully to pre-
vent rounding. When the blank is designed for use with an
cpoxy-mylar insulator, the lapping accomplished with much
less difficulty and with a minimum of mwaterial removal.

In addition, the copper-mylar blank is about one third as
costly as its copper ¢ ramic counterpart. Photographs of

both types of pill package blanks are shown in Figure 23

(a) and (b).

Experiments have been performed and indicate that packages
assembled from all metal parts, with the epoxy preform,
can be machined and lapped to provide a smooth surface for
window attachment. With this smooth surface, it has been
possible to attach the window with a low viscosity UV
curing cpoxy which allows for a thin epoxy layer on the
order of a half mil thickness. This method is preferred
to the preform method of window attachment as it provides
effective scaling of the window without pressure and tem-

perature, and a cure time of only 15 seconds.
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~Ceramic Blank.

Cu
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Cu-Mylar Blank.
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Pill Package Blanks
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ASSEMBLY TECHNIQUES

A blow-up of the basic laser diode pill package is
illustrated in Figurc 24. The parts are assembled by
aligning the upper and lower copper pacts with the
wreform 1n between, applying moderate pressure to the
parts while curing at 1LOOC for 2 hours. In practice
a number of units are assembled and placed in a "vee"
shaped fixture which serves to keep the parts aligned
while pressure is applied. The fixture is shown in
Figure 25. After curing of the epoxy preform, the
package 1s machined to provide the flat window sur-
face as shown in Figure ' . To complete the surface
finish for window attachment the machined packages are
placed in a rubber pad, such that the flat surface

can be placed in contact with a lapping plate. The
rubber pad is shown in Figure 27 and the lapping
machine in Figure 28 . When the texture of the flat
window surface change to a mat finish, the lapping is
complete. The pill package blanks are individually
inspected and then electroless nickel and gold plated.
Next a 2 mil gold fly wire is soldered to the upper
electrode center post with 60/40 pb/Sn solder. The
mounting area on the bottom electrode is tinned with

Indium, the diode chip placed just back of the edge and
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E E § TOP ELECTRODE

MYLAR-EPOXY
PREFORM

BOTTOM
ELECTRODE
Figure 24 - PILL PACKAGE COMPONENTS
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Figure 25- Bonding Fixture with Packages
Clamped for Bonding,

|
f
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Figure 26.

PILL PACKAGE ASSEMBLED AND MILLED




ure 27,

Fig

Kubber Lapping pad.
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soldered in place. An 'ndium preform is placed on top

of the chip and the free end of the wire of the top
electrode shaped to press into the preform. The asscmbly
is reheated to the Indium melting point allowing the pre-
form to melt and make connection to the top of the chip.
The P-side of the chip is solderéd to the bottom elec-
trode. All the above soldering is performed on a carbon
strip type heater. The packaged laser can be tested amd
burned in at this point in the assembly. After testing,
the window is attached to the package by placing a thin
bead of UV epoxy near the outer edge of the flat surface,
placing the window on the bead and applying light pressure
to the window to cause the epoxy to spread over the flat
mounting surface. The epoxy can be observed to spread
through the window and can be controlled so as not to
flow onto the laser face. After a 2 second cure under a
UV lamp, excess epoxy that has flowed around the outside
of the package is removed with a solvent. A final cure
of 15 seconds secures and seals the window. The window
attachment sequence is carried out in a nitrogen dry
box to minimize moisture content within the sealed pack-
age. The flow chart in Figure 29 shows the sequential
steps in the package assembly and diode mounting. The

final package confiquration is shown in Figure 3¢ .
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BEVICE EVALUATION AND TESTING

TEST EQUIPMENT

A 10 MHZ pulser capable of delivering drive currents up
to 3.0 amperes at a duty factor of 10%, forms the basis
for all the electro-optical measurements carried out on
the devices. The circuit schematic is shown in Figure 31,
The driver consists of two microwave transistors, CD1194
and CD1979, which are cascaded for high current gain.

The pulser is triggered with a positive pulse or high
logic level at the base of cD1194 through a decoupling
~apacitor. The diode FD600 is used for protection of the
Cpl1194 from reverse VBE voltages. The current through
the laser is controlled by the 50 ohm potentiometer in
the emitter circuit of CD1194. The coils in the supply
buss are used for high frequency isolation and provide
quick recharge speeds for the capacitor in the ccllector
circuits. The pulser test set assembly is shown in

Figure 32.

The Burn-In and Life Test Rack uses a different circuit
which is shown schematically in Figure 33. The driver
consists of two descrete components. A microwave tran-
sistor, CTC D3-28 (02), acts as a pre-driver for Siliconix

VMOS FET 2N6657 (9 which is capable of switching

3




hd -
i :
*I9STRE SU QT I0ISTSURIL *§ 2INDTJ _
Pﬂ\ §
09Q4 R
6L610D . W
‘ 11
_ 787070
L ot ,
OHML.I ~ \
AT 0%y N 0 \
T _
NT AbZ+ H? 0T
uani| 4710 -+ I‘l rarfeard N1 |_l — !
ua? d1770 == 47 g POIEL ¢l .
0T T .Tgl 5056 dd 0¢¢ Ly N W
O— VA .
NT AZT+ . ULT usme A
JOTvdIil 00S6 aaemaxenbg
e i A
o1 dn
+I_| 70 |
S08L |ﬁ. 0anos
ut usOLw AS w
o — = ] M




Figure 32 _Transistor Test Pulser Assembly.
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in the nano-second range. The circuit is tuned for 10 ns
pulse width operation. The input pulse must also have a

10 ns trigger pulse width with a 90% recharge time.

The pulse sequence is started when a high TTL logic level
is present at the base of Q2 turning it "ON". The gate

of Q3 is capacitively switched "OFF" by C7 through R14.
The coil L1 begins storing energy from the Collector Cur-
rent of QZ' In the drain circuit of Q3, the coil L2 and
capacitor C8 is charging through the 60V supply, diode D8
and Coil L3. The DUT is back biased at this point. After
90% of the cycle, the input logic level goes low and 02
turns "OFF". The coil L1 guickly pumps current through

C7 which previosuly was discharged and depending on the
setting of R14, turns Q3 "ON". The drain current comes
from the DUT through C8 which was charged. The current
through L3 is checked by D3. The discharge time of C8
will control the pulse width through the DUT. The sequence

begins again when the TTL input goes high.

Figure 34 shows the schematic circuit for the 10 ns clock.
Figure 35 is the circuit for a clock buffer for the multi-
position rack. A single position board is shown in

Figure 36.
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Figure 36 - Burn-In Position Board with Edge
Connector Fingers.
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The detector circuit shown 1 Figure 37 1s built around
A TIXL88 Aval.anche Photodiode/Reference Liode pair that
have been manuractured to cnsure close matching of beoth
the breakdown voltages and temperature coofficients of
the two diodes.  The APD power Detector System ig shawn
in Figure 38 indicating the csscential features or the
power supbly and detector head. The internal structure
of the detector head shown in Figure 39 depicts the lay-
out of the APD and the diffusion film which allows the
small active diode areca measurce o cignal proportioned to
the power ircident upon the 1.09 cm X 0.394 cm aperture
as required by SCS-516. Tlaser light which is incident
on the aperture becomes diiftfused into an approximately
lambertian distribution such that the energy in a relative-
ly small angle is proportional to that which is incident
upon the aperture. Since the APD's active diameter 1is
0.762 mm and it 1s mountced 79 mm from the diffuser, the
solid angle subtended is approximately 1.25 degrees and
the approximation is much better than the overall pre-
cision of the system. The detector box is mounted to
the optical rail using standard fixtures including a
vertical vernier which permits accurat*e positioning ot

the detector. In use, the detector head aperture is

S e i —— e
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\ - 230 Volt ——:[——/
| Pilog ‘—l
° Power Supply |Lam
Tt 1 [

Power Unit

_

40 120 VAC

Figure 38 - APD Power Detector System.
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placed 1.5 cm from the laser to be tested, the power sup-

ply is connected and turned on and the detector output

is fed to one channel of the sampling oscilloscope. Since
the other channel is connected to the current probe in the
laser pulser and the 'scope is synchronized to the clock,

the oscilloscope trace will, with appropriate calibration

factors, read power output vs. drive current.

The far field ("beam pattern") apparatus block diaqram is
shown in Figure 40, With the 10 ns pulser (Fig 32) mount-
cd atop the goniometer, taking care to locate the laser
optical &xis on the axis of rotation of the goniometer, the
EG&G detector head is located between 65 cm and 75 cm away
from the laser (Figure 41) so that its active area subtends
a solid angle of less than one degree. The output from

the gonimeter drives the XY recorder's X axis and the
"chart recorder output" from the EGsG 460 drives the "Y"
axis. Once the appropriate scale factors are set up, the
head is simply rotated manually (Figure 42) to obtain the

desired graph.

FFigure 43 shows a similar circuit diagram interfaced with
a spectrometer for wavelength and special width measure-

ments.,

- - "

(4




T

23

RS
to Mo

KNS

)

“USDTA WESg 10 JUDWBANSTIW - a4 SINDII
Iopacooy 3I°YD
STRY A
i
se]
53 ST®Y X \
123 IBAUCD —dz .z
A O3 ¢ sandul 2do2s, OuUAS
- £ e (S
I1330U0TU0H 1 put1dues

I0suag e

o -

63

|
AW//L//I 1
S d1 3yStsH 9sTnd| | %2010
- - - b - .
— b uQT=YapTY 9ST0d [ PSTTCIILID
\N\\A\\\\\ I9ATaIQ I9SET | THW O1 TE3SAID
|
| I23usd _ _
_ ~eo13d0 8 - m
| 304aTd ! M |
_ _ “
| 1
- - -7 I@-mmxlum.umrcmulﬂm_lom - - AS ‘AT ‘AYC
L1ddng xam0d

—_— o —




Figure

41 - Photo of EG&G with Pulser on
Goniometer on Rail,




Figure 42 - Double Exposure Illustrating

Goniometer Operation.
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Figure 44 is a diagram of the stripe width and stripe to

stripe uniformity measurement system. With a suitable lens,

the triple stripe image is projected on to a screen with a
measurement grid as background. This projected image is
picked up by a video cawera, processed by a video analyser
and displayed on a video monitor. Part of the display on
the monitor is the intensity pattern which can be gauged
for stripe to stripe uniformity. Additionally, the actual
stripe images 3re displayed and gauged against the grid
background with the appropriate magnification factor for
stripe width and stripe to stripe distance. Figure 45 is
a photograph of the video monitor with an actual display.
The display illustrates to the left, on the monitor, the
intensity of the center stripe. The gridded background

is seen with calibration dimensions. Figure 46 shows the

block diagram ci the I_ and peak power measurement equip-

P

ment. The previously described components are integrated

to form the basis for the test set.
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Fig. 45 - Triple Stripe Video Display

- 69 -




- 19M0d 3eag pue dI IO FUSWDINSEIW

A

-~ "9p aanbta

=— 4
s3induy adoos,
= 1 putidwes |
Igsn 13se]
~317o IYbTBH asIng ZHY 00T 30010
ﬁ” SUQT=Y3IPTM @sind Io poTT3UOD
ISATIQ I9se] ZHW 0T T1e3asikid
- ~
wo 6o -1
-
Ceps -
i =
£1ddns I9TT0I3UCD AS 'ATT ‘APT
" d°v aanjeiradwa A1ddns 1smog
p2ivinbay ae1od-1¢

70

(324

— — ————




SECTION IV

SUMMARY OF PILOT LINE TEST RESULTS
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(0049)

TESTING CYCLE

TESTING CYCLE CONSISTED OF:
PROCESS CONDITIONING
PRE-BURN-IN ELECTRICAL
BURN-IN (168 HRS.)

PosT BURN-IN ELECTRICAL
GROUP A INSPECTION
GROUP B INSPECTION

GrRouUP C INSPECTION

EMVIRONMENTAL TESTS PERFORMED AT:

AMERICAN ELECTRONICS LABORATORY
LANSDALE, PA
&
AssocTATED TESTING LABORATORIES

BurLINGTON, MA
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FLOW CUART = PIKST ARTICLE (50 Lcs.)
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(0040)

END POINT
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Subgroup 3
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LEND POINT
P Subgygroup 2

Croup
Subyronp 1

Group A

END POTINT
e Subaroup 2

Group
Subgroup 2

FHD POINT

High Temps.

Life 85°C x 1000
END POINT 1}”} Group 4
PCY subgroup 2
25 Steady  State
Pes / Life 2000 hrs.,
N
END POINT [25] Groop 4
Pesp Subqgroup 2
t PO = 190mW min.
(1“3\‘S1«4dy State
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Frovess

Conditioning

Pre-Burn-1n

Burn-1In
168 Hrs.

Post Burn-In

Group A
Subgroup 1
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Subgroup 2
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Subgroup 2
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Subgroup |
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END POINT

NO FAILURES
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Subgroup 3
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Subgroup 2
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Po = 190mW min.
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{0040)

PROCESS CONDITIONING - ALL UNITS

CONDITIONS

TEST MIL=STD. METHOD _ REQUIREMENTS TYP. RES.
High Temperature Life 750 1031 85°C x 48 hrs., PASS
Thermal Shock 202 107/a  emA0°C PASS

th—85 C
Constant Acceleration 750 2006 1000

6 directions PASS
PRE-BURN-IN o
Peak Wavelength 800-830 nm 820 nm
Output Power 25°C 200 mw: DF=10%: tp=10ns: Ip=3A max.| 27
BURN-IN DF=10%: tgilons; I{;ZA Typ.
POST BURN-1IN
Peak Wavelenagth 800-830nm 4X=5% max. 820 nm
Output Power 25°C 200 mw: DF-10%: tp=10ns: I=2A Typ. 200 mw
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{0040)
CAVITY LINED WITH HARD RUBBER

DEVICES PLACED WINDOW DOWN ON RUBBER
CAVITY FILLED WITH STEEL SHOT

/\/\

S/

(P“‘

ACCELERATION FIXTURE
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(0040)

GROUP A

CONDITTONS

TEST REQUIREMENTS TYP. RI'JSULI'S_}*‘
SUBGROUP 1 o
Visual & Mechanical MIL-STD-750 Meth. 2071 PASS
Stripe Width 10% DF tP:1O ns -
Triple 75 pm Max. : L
SUBGROUP 2 EMD POINT TESTS
Peak Wavelenqgth 815 + 15 nm 320 nm
Peak Pulse OQutput Power 200mw min. @ 2A Typ. 200 mw
SUBGROUP 3 L -
Beam Width At 202mw min. at lp
a) Junction Plane 15° 13 + 2°
b) Perpendicular to Junct. 40° 38 + 2°
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(0040)
GROUP B
CONDITIONS

tesr | MIL-STD METHOD REQUIREMENTS TYP. RES.
SUBGROUP 1
Physical bDimensions 750 2071 PASS
SUBGROUP 2
Thermal Shock 750 1051 A-10 cycles PASS
Moisture Resistance 750 1021 PASS
Ind Point Group A - Subgroup 2 NO CHANGE
SUBGROUP 3
shock 750 2016 5009 0.5 ms PASS
Vibration Fatigue 750 2046 - PASS
Vibration, V.F. 750 2056 - PASS
Constant Acc 850 2006 1000g 6 dir
I'nd Point Group A - Subgroup 2
SUBGROUD 4
High Temp. Life 850 1032 82°C x 340 hrs. PASS
£nd Point Group A - Subgroup 2 NO CHANGE

SUBGROUP 5

Steady State Life
(340 Hrs)

Fnd Point

FFor First Article

750

1027 DF=10%t _=10ns:

1=2a TYB.

Group A - Subgroup 2

Subgroups 1.2 & 3 Only

200mW @ 2A Typ.




(0040)
GROUP C
TEST MIL-STD METHOD REQUIREMENT [TYP. RESULTS
SUBGROUP 1
Thermal Shock 750 1051 Al-25 cycles PASS
End Point Group A Subgroup 2 NO CHANGE
SUBGROUP 2
Solvent Resistance 202 215 PASS
End Point Group A Subyroup 2 PASS N
SUBGROUP 3
Hign Temp. Life 750 1031 85°C x 1000 hrs PASS
End Point Group A Subgroup 2 NO CHANGE
SUBGROUP 4
Steady-State Life DF=10%:t =10ns:
(2000 Hrs.) 750 1026 I=3 A mak. PASS
End Point Group A Subgroup 2
except Pa=190 mw 200 mw

SRR

o
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FOR 200mW QUTPUT
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2 CHANGE [N CURRENT
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SECTION V

PILOT LINE RATE REPORT
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SECTION VI

MASS PRODUCTION PLAN
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EPITAXIAL REQUIREMENTS

Dicode chips required per week 5332
Maximum number of chips per wafer 2900
Number good electrical chips per wafer 1780
Number wafers required @ 50% yield 6

EQUIPMENT REQUIREMENTS

2630 Burn-In positions @ $ 180 per position
7 Assembly Stations @ $ 2,000 per station

Epitaxial Furnace $22,000

Power Measurement T_.st Fcl. $10,000

PERSONNEL REQUIREMENT

1 Engineers 2
{ Technicians 2
!

Assembly 21

_86_
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LASER DIODE LABS INC NEW BRUNSWICK NJ

F76 9/

INJECTION LASER DIODES FOR FIBER OPTIC COMMUNTCATIONS, (U}

MAR 81 A GENNARO DAABOT~T8~C-0080
CORADCOM=76=0080~F NL
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APPENDIX A

PRODUCT CAPABILITY DEMONSTRATION




9:00 A.M.

9:30 A.M.

10:45 A.M,
11:00 A.M.
12:00 P.M.
1:00 P.M
1:30 P.M
2:30 P.M.

a /A 5 K e

DEMONSTRATION SCHEDULE

February 18, 1981

Welcoming Session (Holiday Inn)
Technical Presentation Program #8135

Diode Specifications

Diode Chip Concepts

Packaging and Assembly Concepts
Testing Methods

Coffee
Technical Presentation Program #0040

Diode Specifications

Diode Chip Concepts

Packaqging and Assembly Concepts
Testing Methods

Lunch

Transport to LDL (Provided)
Tour of LDIL Facilities
Demonstration of Diodes

Transport to Holiday Inn (Provided)

< A X5 o~ - N T

[-JT-F-1] 4
LABORATOMES, C




CONTRACT DAABO7-76-C-0040

TRIPLE STRIPE LASER
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LABORATONIES. NC

U. S. ARMY CORADCOM SPECIFICATION DAABO7-76-C-0040
PRODUCT CAPABILITY DEMONSTRATION, FEBRUARY 18, 1981

OBJECTIVES
GENERAL MMeT PROGRAM OBJECTIVES

THE ESTABLISHMENT OF MANUFACTURING PROCESSES,
TECHNIQUES OR EQUIPMENT TO ENSURE EFFICIENT
PRODUCTION OF CURRENT OR FUTURE DEFENSE PROGRAMS.

SPECIFIC OBJECTIVES

DEVELOP AND DEMONSTRATE A RELIABLE MONOLITHIC,
LASER ARRAY CAPABLE OF 200 MW PULSED POWER OUTPUT
AT 820 Mm AND 10% DUTY CYCLE CAPABLE OF BEING
INTERFACED WITH A FIBER ARRAY,




a mcsdgu
>mun£

1 ABORATORIE S 1IN,

CONTRACT GOALS (LOGISTICS)

ESTABLISH MANUFACTURING METHODS AND PROCESSES.

ENGINEERING, CONFIRMATORY AND PILOT PRODUCTION
PHASES,

PILOT PRODUCTION CAPABILITY OF 200 DEVICES.

_91..
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LABOMATOMIES iNC

CONTRACT GOALS (TECHNICAL)

TRIPLE STRIPE MONOLITHIC LASER ARRAY.

200 MW PEAK OPTICAL POWER AT 10% DUTY
CYCLE.

WINPOW PACKAGE FOR FIBER INTERFACING,

ENVIRONMENTAL CAPABILITY




(WYY
[-JY-¥-13
LARDHATORIFS WC

PROBLEMS ENCOUNTERED AND SOLVED

DESIGN OF NARROW STRIPE PHOTO MASK,

WINDOW FOF FIBER INTERFACING,

EPOXIES FOR PACKAGE AND WINDOW ASSEMBLY.

MECHANICAL STRENGTH OF PACKAGE.
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I &
LABORATORMES. C

PRODUCTION CAPABILITY DEMONSTRATION

FEGISTER - FEBRUARY 18, 1981

NAME : COMPANY :
~J. EIDE ITT
__B. HAWKINS SPECTRONICS DIV., HONEYHWELL
~ JACK HUNTER CORADCOM U.S. ARMY
~ LOUIS CORYELL CORADCOM U.S. ARMY
- AL FEDDELER U.S. ARMY CORADCOM
TEN APPLE _ CORADCOM
MARK D, SKELDON NIGHT VISION LABS
- LEN FELDBERG BURNDY CORP.
__DAN DAPKUS ROCKWELL INTERNATIONAL
~ LOY TOMASETTA ROCKWELL
_ GEQRGE IRISH GTE SYLVANIA
_ MARCUS GARVEY GTE SYLVANIA
C.J. HWANG __GENERAL OPTROMICS
- JOSEPH F., SVACEK GENERAL OPTRONICS
_ KEN PEFFLEY 0IS
_ M. ETTENBERG RCA
_ BB GILL LDL PRESIDENT
_ PETE SCHNEIDER LDL EXECUTIVE VICE PRESIDENT
_I0OM STOCKTON LDL VICE PRESIDENT E & D
_ STEVE KLUNK LDL_SALES ENGINEERING MANAGER
__RICHARD KLEIN | _LDL MARKETING MANAGER
AL GENNARO LDL MANAGER SPECIAL PRODUCTS
_ALEX CERUZZI | LDL MANAGER DEVELOPMENT ENGINEERING
_ ROLLIN BALL LDL SUPERVISOR E & D
~_ANDY KAN o LDL MANAGER E/O ENGINEERING
STEVE LERNER | LDL MAKAGER QUALITY ASSURANCE
— 94 -
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APPENDIX B

SCS-516 SPECIFICATIONS
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ELECTRONTCS COAND 5CS-516
TFCHNICAL REQUIRIIENTS A a

INJECTION LASER DIODE FOR USE IN FIBER OPTIC COMMUNICATIONS

O]

1. SCOrE
1.1 Scope.- Thic specification covercs thre detail requirements fer
Galliwa Alwsinum Arsenide (Gaklas) injection laser diodes having a waveclensth
of £20 nanomcters (na). The injection laser (I.) devices shall incorporate
the physical and electrical characteristics compatible with fiber optic catles
and systems employing the use of fiber opties.
.2 Recomrended operating conditions: Ip = 3A
= 20Q°
T, 0°C
Ve = 2,0V 2t Ip =24
2. APPLICABIF DOCUMENTS
2.1 The folloving documents, of thi issue in effect on vhe date of in-
vitation r'or bids or request fcr proposals, form a pari. of this speeification

to the extunt specified herein:

SPECIFICATICNS

MOLITARY v
r.
MI1~C-675 Ccating of flass Optical Eierents.
ML L<5~195C0 Semiconductor Devices, General Specificotion for,
STANDAKDS
MILITARY
M L=uTN-202 Test Methods for Flectronic and Flectrical Component
Parts. . .
PIL-STD=T750 Test, MNothods for Semiconductor Devices,

{Copies of docunenus required by contiactors in connection with aspecific vro-
curaaent funchtisns (Yonld be ebtainad feam ths proecuring acnivity or as directed
by Whe tontroctlire officer, Loll Litiz ind naiker or synbol shouold be

sLipulabled when roquesuins copics, )
f“x;;i()'7 o o e
DRARY H - 00 4C

Cemaive e - - -




S5C5 616

2.2 Other putlicstiona.~ The followins documents form a part of this
specification to ' .xtent spacified hercin. Unlens otherwise indicated,
the issue in effect on date of invitation for bids or request for proposal chall
apply.

laser Paramecter easurements Handbook, by H. fi, Heard,
y O)

(Application for copies should be addressed to John ¥iley & Uohs, Inc.,
New York, N.Y.)

3. REQUIREIENTS

3.1 General descrintion.- The 1L devices are double heterojunction (r1)
devices used at hipn dota rates at a wavelenpoh of 220 nm znd shall be com-
patible with fiber optic catles. ~ The operaling temperature range shall bs 20°C
to 30°C. .

3.2 Performance characheristics.- Performance characteristics shall be
as specifiea in Vables 111, 1V and V. I, is the value of the cvrrent to chbtain
peak pulse optical output pover equal to 2C0 i’ and shall have a minimum value
of 34, (Sce L.6.5). Ip chall be determined for each device., This I, value
shall te the Ip valus uted for each device throuphoui the remainder of the
document.

3.2.1 Process conditignins.~ ALl units shall be process conditionecd.
(See 4.5.1}.

3.2.2 Burn-In.- All unite shall be burned-in. (See L.5.2).

3.3 Design, construction, and physicsal dimensions.- The design, con-
struction and physical dimensiuns ghall te as specified in Figures 1, 2, and 2
and hercin, T

by

3.3.1 HMetals.- FExternal metal surfaces shall be corrosion resistant or
shall be plated or treated to resist corrosion,

3..4 \Vindow.- Tre window shall cortain no strain or cracks over the entir
diameler and be free from optical distortion ana lens effccts over the cerntral
€,303 inch diamcter. The window shall be anti~-reflection cozted on toth
suriaces for @ waveleneth of J~ - 820 nm.  Th: ceabing chall conform te the

abrasion resistance regquircnmont of YI1L-C-£75. .
.

DARGO7 75 C-Q Gt
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5C5-516

3.5 Marking.- Markine shall be in accordance witi MIL-5-19500 cxcept
the following inforration shall be marked on each unit.

(a) ' Date code.
(b) Manufacturer's identification.
(c) Part number: SCS-516 .

3.6 Resistance to solvenis.- When the device is subjected to solvents,
there shall be no evidence of: (a) mechanical or electrical cama ge, (b) deteriora-
tion of the materials or finistes, and (¢) illeribility of case marking.

3.7 Solderabilitr.- Leads shall be solderatle,

3.8 Thermal shock.- After beinp subjected to specified temperature cycling,
there shall be no cvidence of defects or da mage to case, leads, or seals or loss
of marking lepibility.

3.9 Shock.~ After being subjected to a shock of 500g for .5 msec, there
shall be no evidence of defects or damape (o leaas or seals. £lso, the device
shall te electrically operable (see Subgroup 2 of Table III).

3.10 Vibration fatirme.- After beinpg subjected £0 & vibration with a con-
stant pcalk acceleragion of 207 minimun and a frequercy of 60 + 2C Hz for at least
32 + 6 nours, there shall be no eviaecnce ol defects or damage o0 case, leads or
seals. Also, thz device shall be electrically operable {czee Subgroup 2 of Taoble
117).

3.11 Vibration, varisble frequency.- After being subjected to a vibration
with a constant peaw acceleratvion of ZUp mianimw. and a frequeacy range betveen 100
and 2000 Jiz, there chall te ro ¢videnze of defects or damage to cace, leads, or
sea%s. Also, the device shall be electrically opurable (see Subproup 2 of Table
I1I11).

3.12 Constant acceleration.- After belng subjected to a constant accelera
tion of 1000p for 1 minute in each of its orientations, there shall be no ev1dencc
of defects or damure to case, leads, or seals, Also, the device shall be
electrically operabie (sec Sutproup 2 of Table I1II).

3.13 li-h temverature life,- After beinp stored at A5°C for the specifisd
tire there shall be no evidence of defects or damapge to case, leads or seals or
loss of mocking Jeribilitv.,  Also, the device shall be electrically operadle (see
Dubgroup 2 of Toblo 111).

lL Steady state crernficon.- After being "o]ertcd to ste acv state opera-

tion (I = 100 W) for th <rfc;“ -3 te"""ruture ond time, the device shall
Cl?ctrlCle. opzrable (see Subrroup 2 of Table 17.1),

3.15 lUointure ool ce- ofter belnp cuhlected to bhe specified humidity
and terperature creli siell Le no evidence of corrosion of external metal

surface

. Alse, the device chall be eleetracally operable (see Subproup 2 of
Tavic }Jl).

~~J4
C
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4. QUALITY ASSURANCE THOVISIONS

4.1 Regponsibility for inspection.- ‘Inless otherwise specified ir the
contract, the contractor is responsible for thke performance of all incpection
requirements as specified herein. kExcept ac otherwise s,ecified in the con-
tract, the contractor may use his own or any other facilities suitable for tre
performince of the insoection requirements specified rerein, unless disapprovea
by the Government. The Government rescrves the rignt vo perforna any of the
inspections cet forth in the specification where suca inspections are decred
necessary to assure supplics and services confora to prescribed requireniente,

4.2 Clagssificatiecn of insrection.- Inspection shall bte classified as
follows:

(a) First article inspection (does not include preparaticn for
delivery). (See 4.4).

(b) Quality corformance inspecticn. (See 4.5).

4.3 Test _plan.- The contractor prepared GOVerdﬂunt-GpplUVed test lan,
as cited in the contract, shall contain:

(a) Time schedule and sequence of eyamiraticns and tests,
{(b) A description of the methed of test and procedures.

(¢) Identificaticn and brief description of cach inspection
instrurent ond date of most recent calibration.

4.4 First_article,- tnless otherwise specified in the contract, the fi
article inspection n shall be performed by the contractor. .

f.4.1 First_article units.- The contractor shall furnish 50 camples for
first article increction. .

4.4.2 First srticle inspection.- The first article inspecticn ghall con-
sist of Table 1I and all the tests included in the Government-ipiroved test plan

(Sce 4.3), tc show compliance with the requirements of section 3. No failures
shall be permitied.
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4.4.2.1 Order of testine.~ Prior to first article inspection, all units
shall have been process conditioned followed by burn-in: (See 4.5.1 and 4.5.2).

4.5 Quality cenformance inspection.- Quality conformance inspection shall
consist of the exardinations and tests specified for Group A inspection
(Table 111}, Group B inspecticn (Table IV), and Group C inspection (Table V).
The following shall apply:

(a) Pricr to performing Group A inspection, all units shall be
subjected to the tests specified in paragraphs 4.5.1 and L.5.2.

(b) If the manufacturer chooses the following option(s) for testing,
the sample units that are 1o be used in Group C inspection shall be designated
as such prior to conducting the referenced Group B tests. _Moreover, the number
of failed diodes to tecounted for lot acceptance or rejection as a result of
Group C test shall be ecual to all failed diodes of the test in Group B
inspection, vhich were predssipnated for use in Group C inspection, plus any
additional failurec cccurring during Group C testing,

in Group C inspection, the manu-

(1) For subrroup 3 Wfe tess
r a portion of the sample already

facturer hzs the option of using all o
subjected to 2L0 heurs of Group B 1life testing for an additional €40 hours of
testing to meet the 1,000 hour requiremrent.

(2) For the thermal shock (tempsrature cycling) test of Croup C
inspecticn, the manufacturer has the option of usinp all or a portion of the
sample alreacdy subjected to 10 crecles of Group B thermal shock (terperature
cycling) testing for an additional 15 cycles of testing to mect the 25-cysle
requirenent.

L.5.1 Process conditicninrs.- Process conditioning shall be performed on
100 percent of the units. The rmeasurement and sequence shall be as specified
in Table I,

L.5.2 Burn-In.~ Burn-In shall be pefformed on 1007 of the units for
168 keurs minimen undor the following conditions:

1p = (Sce 3.2)
Ty = 20°C . )
bF = 1%
- DAABDY /6 C-0040
- 100 -
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4.5.2.1 Pre-burn-in measurements.~  Prior to turn-in, measurement of
the parameters listed in subrroup 2 of Table I1I shall ke performed on 10U,
of the units at T, = 25°C.

R

4.5.2.2 Post_burn-in measurements.- Post burhe-in measurements, listed
in subgroup 2 of Table 111, shall be performed within & hours of the removal of
bias conditions at 25°C, The valucs observed for each device shall noL exceed
the followins, relative to the pre-burn-in measurencnts:

A)p-=
A Popy, = 2%

Table 1.~ Frocess conditioning

Test MIL-STD Method hNo, Detaiis
High tezperature life 750 1031 Storage temperature = 8570
(non-operating) Storage time = L€ hzurs ninimun
Thermal shock 202 107 Test Condition A except

L{hiph) = R5°C; v(low) -~ =L0%0;
Lime at temperature crxtronos
15 minutes maximum

Consbtant acceleration 750 2006 1,000 p
Lo (RO 1 Wy - ~N
AREDS T =00 40
d L U' /‘.’ J )l ". {0
- 101 -
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Table 11.- First article inspection

Reqt "‘. - — 2/
Test Para Method No of samples

3 5 i 10 25

Group A inspection s specified Table 11T Y/ To be performed on all units

Group B inspection as specified Table IV Yy

Subgroup 1 X
Subgroup 2 X
Subgroup 3 : X
Group C inspection &s specified Table V Y4
Subgroup 1 X
Subgroup 2 X
Hiph temperature 3.13 fethod 1031 of X
life H1L-STD-75C
Ta = 85°C for
100 hrs
Steady stale 3.4 Fethod 1026 of X
operation life MIL-STD=750
Ty 5 25°C for
2000 hrs
iIp = (See 3.2)
OF = 10% i

y

Z/No. of samples specified for each colunn shall be subjected to all the tests of
trat colunn,

LTFD values do not awpply for first article inspection,

\fter 2000 hours, the Popt shall equal 190 md minimum.

M307 76 C-0040
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Table 11I.- Group A inspection
Ty = 25°C + 2°C unless otherwise spacified
Test Condition Test
Method Min Max units LTI
Subgroup 1 7
Visual and mechanical Method 2071 of  See 3,3
inspection MIL-STD-750
¥Window 4L.6.1
Stripe width Ip = (See L.6.3
3.2)
(a) single t, = 10 ns 25 am
(b) triple DF = 107 75 U,
Subproup 2 5
Peak vavelength Ip = (Sce 4.6, 800 830 am
3.2)
Peak optical pulse Ip = (See L.6.5 200 ot
power output 3.2)
_Sp_hgmuu 3 , 5
Thermal impedahce lp = (See 4.6.6 10 °C
3.2)
tp = 10 ns
Beam width 1p = (See 4.6.7
3- 2)
tp = 1C ns
(a) in Munction 15 angular
plane n ‘ degrees
{b) perpendicular L0  angular
to junction degress




———— -

Table 1V.-

Group i incpection

Reqt  MIL-GTD-750
Test Para Method Condition LTPD
Subproup 1 - ) 15
Physicel dimensions 3.3 2071 See Fipures 1, 2 & 3
Subgroup 2 ' - 15
Therral shock 3.8 1051 Test Condition A except t{(high)
(temperature cycling) = 85°C; t(low) = -40°C; 10
cycles; time at temperature
extremes = 15 minutes maximum
Moisture recistance 3.3.], 1021
£
Fnd point measurements: 3.15
Subgroup 2 of Table 11l
Subgroup 2 15
Shock 3.9 2016 Non-operating 500 g
Vibration fatime 3.10 2046 Ron-oparating
Vibraticn, variable 3.11 2056 Non-operating
frecuency
Constunt. acceleration - 3.12 2006 force applied = 1,000 g
End point mcasurenents:
Subproup 2 of Table 111
Subproup 4 ?
Hipgh tenmperature 1ife 23,13 1032 T, = 85°C
(non-—opcrating)
(5ce 4.5(b))
nd point measuremeni .
Subgroup 2 of Table 11l s
Subgroun 5 5
Steady state operation 3.J4 1027 _ Ip = (See 3.2) at 50°C
life DF = 107 (Sce 6.2)
End point measurements: tp = 10 ns at Ry = KHz
Subgreup 2 of Table III
- ,
Whoro "“
B Jr'{.’iB!J/ /5 C - O O &
- 104 -
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no failures

SCs~516
Table V.~ Croup C inspection
Reqt  MIL-GTD-750 .
Test Para Method Details LTPD
Subgroup 1 15
Thermal shock 3.8 1051 Test Condition A excest
(temperature cycling) t(high) =~ 35°C; t(low) =
(See 4.5(b)) «0°C; time at temperature
extremes - 15 minutes, min;
total test time = 72 hrs,
max
Fnd point measurenents:
Suogroup 2 of Table III
Subgroup_2
?esistarcg to solvents 3,6  Method 215
Sce L.é.z of MIL-STD- .
End point measurements: 202
Subgroup 2 of Table 1il
Subgroup 3 ’ 7
Hirh temperature life  3.13 1031 T, = 85°C for 1000 hrs
(non-operating) :
(See 4.5(b))
End point measurements:
Subgroup 2 of Table 111
Subproup 4 5
Steady state operation 3.1k 1026 Ip = (See 3.2)

life

h)
Fnd point measurcmcnt:‘:/
Subzroup 2 of Table 11

P
Ty = 25°C for 2000 brs
DF = 10T (See 6.2)

;/Limins of subsroup 2 Table ill same except Popy = 190 = min,
o :

- 105 -
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4.6 Test nethods and_conditions.- Conditions and methods of examination
and test shall be us zpecified in Tables 1, 1I, 1II, TV and V and as follows:

L.6,1 Vindow,- Visual inspection shall be made to insure there are no
cracks or optical distortions in the window, ..

L.6.2 Resistonece_to solvents.~ Resistance to solvents shall be performed
in acecordancn with Methed 215 of MIL-STD-202,

bl

4.6.3 Stripe widtl..~ The stripe width size can be determined by using a
microscope obj:ctive and a normal lens (for projection) combination with a
marnification of abf leust 2008, The Lnare shall be seanned in the Jjunction
plane with a calivratec 1TT Fhrototuba #FLCOO (see 6.3), masked witk an 0.5 mm
slit. ©5lit shall be perpoendicular Lo the direction scamned, The relalive
intensity shall be measured until it falls to 907 of its peak value. These
boundaries will define the stripe width. (See Figure 4).

L.6.L Feak wavelceneth ( 7‘3).— Peak wavelenpth shall be measured using
a prating spectromzter witvh a rescluticn of at least one angstrom,

orated ITT FPhototubs #F4000 terninated inte 50 chis positioned at a distance of
1.5 cm wvith & rectuancular aperture of width .39 em and length 1.03 cm,
(5ce Figure 6). (Cce €.3).

L.6.5 Pcak optical pulse pover (Popt).= Fopt i5 measured using a cali-

4.6,6 Threrrmal imnedsnice.-  Viith unit mounted on a heat sink eapeblc of
teing hoabod obove reom temperchiure, it io driven at 0,17 duty cycle Lo minimize
self-healing effects., Measurements of peak output wavelensth { N p) versus
temperature (T) from Z0°C to LO°C are recorded. in order to take into account
its own heating effect, unit is then operated at 20°C and at 1CUA duly cvcle,

The peaik cutjpub wavelcerpth is then recorded under these conditions.
drop (Vp) scross tbe output of the unit is then mezsured. (Cee.5.2).

The voltage

L.6.7 Bean vidth.- A calibrated ITT Phototute #FLCO0 (see ¢.3), shall be
mourited on & turntuble and masked with a small aperture so that iz angular
resolution is at least one derrec. The distance between the unit and the
detectnr shall be at lzast 20 cm. Tre relative intensity srall be measured
unt3l its value £alls dova to 50% of its peak value. This area will define the
bear widih, The beam width in anpuler degrees is measured in both the juncticn
plane and in the planc perpzadiculur to the junction plane. (Sce Vigure P

N v

[
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5. PREPARATION FO! DELIVERY
5.1 Preservation, packarine and packineg,-
delivery as specified in the contracs.
6. NOTES
6.1 Abbreviations, simbols, and definitions.-
and definitions are as rollows:
DF duty factor
Ip input pulsc current
Popt peak pulse optical power output
Ta ambient temperature
tp pulse vidth at 3 db point
Rp . pulse repctition rate
Vp forvard voltcoge
Tp peak wavelengtn ‘
6.2 Calculation of thermal imocdance (Z¢).-
caleulaled ©F taliung vhe slope { o ) of Lhe curve
T oin 4L.6.5 and the following:
2y = AT vhere AP =1, x VD x OF
AP
AT = A ihere AT, and AP~ arz
o a
6.3 lelrod for calibtration of ITT rhaototube #FII70C.- T
be foun?d on pages 190 to 100 in "iaser larameicr .castureuents
daruf1cua~cr s calivralion is accepiable if traceable te an NP
>
[4) A
DAABGY 7
- 107 -
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ELECTRONICS COMMAND SCS~616
TFCHMICAL KFQUIRFIMFNTS AMFNDMENT -1
" 29 December 1975

INJECTION JASKER DIODY FOx USY IN FIER OPT1C COMMUNICATIONS

Page 1
1.2 1line 2, delete "20°C" and substitute »25°Cn
Page 2
3.2 line 3, delete "minimum" and subsititiute “maximum"
3.4 delete and substitute:
n3.l, Viindow.- The window srall contain no strain or cracks over that portion
which is in the optical path {area of input radiation incidenw, on the irjectien
i laser ctip). This portion of the wirdow shall iso be Iree {rom optical
l distortion ond lens eflects. The window shall be anti-reflection cozred on

‘ both surfaccs for a wavelength of = €20 un. The cozting shall conform tn
q the abrasion resistance requirement of MIJ-C-675."

Page 3
3.7 delele in its entirety.
3.14 linc 2, delete "{Ip = 100 mA)" ;’,
Page 5 o
4.5.2 line L, delete "20°C" and substitute “25°C"
b Fago 8
Tebde 111, Svogroun 3, Thermal impedancs, under units column, delete "°C" and
substitute v°C/vin
Page 9
Teble IV, Subzroup 5, undsr Condition column, delete "50°C" and substitvute
nggeCr for Ip
DAABDY 55 C- 0040
3%
’ - 115 -
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SCS-516
AMENDMENT=1

\ Page 10 y

Pable V, Subgroup 2, under Details colwnn for Resistance to solvents, add,
nwexcept solvents used shall be:

(a) Methyl alcohol, per 0-}-232, Grade A,
(b) Ethyl alcohol, per 0-E-00760, Type 1, Grade A.
(c) 1sopropyl alcohol, per TT-1-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified in {c)
above and one (1) part by volume of distilled water."

Page 11

L.6,1 Add, "This test shall be performed prior to attaching the windov to
the case."

L.6.2 Add, "except solvénﬂa used shall be:
(a) Fethyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcohol, per C-E-007(0, Type 1, Grade A.
(¢) Isopropyl alcohol, per TT-I-735, Grade A.
(d) Three (3) parts by volume of isopropyl alcohol, as specified in {e)

above and one (1) part by volume of distilled water."
H

L.6.5 line 3, delete ".39 cm" and substitute ".394 cn"
line 3, delete "1,03 cm" and substitute "1,09 cm"

L.6.6 lines L and 5, delete "20°C" and substitute "25°C
Page 19

Fig 6 Front view of detector, deiete "1,03 em" and substitute "1,09 e
Delete ",392 cm" and substitute ",394 ca"

DAABO/

~ 1
o
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ELECTRONICS C

CLMAND ' 5C8-516

TECHNICAL rZQUIRZMENTS AMEIDMENTT -2

Subgroun o -

———

Subsroun 3 -

20 April 1576
INJECTINN TA3ZR DIOCE FOR USE IN FIBER COP1IC
COMMUNICATIONS

Page Q

Surire width (a) single - change "25 mm minimw" 4o "25 mn
maximrn, "

Stripe width (b) triple - change "75rm minimum™ to "75 mm
maxirum, "

Thermal impeiance - change "10° ¢/w minirum" to "10%c/w
maximur,

Beaa widin (G) ir Junction plane - change "15 angulur degrecs
mininmu~” o "13 angular degrees mavimum,

e T T OEE

o e A




ELICTROIIICS CO.lAD ) 8CS-516
TECIC!ICAL REQUIRTENTS AVENDVELIT-2
. 20 April 1976

INJECTION LASER DIODE FOR USZ IN FIBER OPTIC
COICAUNICATIONS

Page 8
To Teble III - Subgroup 3, add: ;
Test
Test Condition Method Min Max Units
J
Average I_ = (see 3.2) L.6.8 6.3 7.0 i -
Jptical Power ) tp = 10 ns & . N
Output Per Stripe D . 6.
Page 11

4,6.8 Pover Tnizormsy ircm Stripe to Strive
Laser stripe must be magnified 4o 2C0 x using a leas that has 2 £ razber of

1.2, The projected imzges of each of the three junerion faces mist e testued
for average power using a silicon photodiode. r

Page 12

6.4 Definition of average optical power
Average optical power = Peak optical pcwer / 20

Average optical power/stripe = 1/3 average opical power.

- 118 -
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AL '
(Lrem stavices somnasieanon /MODIFICATION OF CONTRACT l i .
MOU AN MO L EHECIIE DA I REQUISITION /PURCHASE BEQUEST NO PROJECT res (If appiuble)
PoOCUL bed ok W .
— 19 hoelow e I
ISSUID 8Y cont W1/ T 6 ADMINISTERED BY (If orher thaw block 3) CODF L S3I0TA
GMIAUNICATIONS STUTIMS PROCUREMEITT BRAUITCH o

.1R OF PROCUREMENT, CERCOM, FT MONMOUTH, DCASMA - Springfield
J 07703; Buyer/Symbol: Captain L'Heurebx 240 Route 22
IRSEL-PC-C-CS-2(LHE) Phone: 201-532-4775 Springfield, NJ 07081

. CONTRACTOR cooe | L33l | FACILITY CODE | ’
NAME AND ADDRESS AMENDHENT OF

_] [ soucimanon no.

LASER DIODE LABORATORIES, INC,

DATED e (See block 9)

'9&".2? 205 Forrest Street

‘ewnty, state, -T76=-C -

rd 1P Metuchen, NJ 08817 [ ot seoat wio. DMABOT 76-C-00L40
I_ ___j OATED M@g_ (See blak 11)

*. THIS BLOCK APPLIES ONLY TO AMENOMENTS OF SOLICITATIONS
D The obove numbered solicitation Is amended s set forth in block 12, The hour ond dote specified for receipt of Offarns D is extended, D is not extended.
Oferors must acknowledge receipt of this amendment prior to the hour and dote specified in the solicitation, or as omended, by one of the following methods,

{o} By signing and relurning.____ copies of this amendment; (b} By ocknowledging receipt of this cmendment on eoch copy of the offer 1ubmitted; or {c] By zeparote letter or telegran
which includes a referanca to the solicitation ond omendment numbers. FAILURE OF YOUR ACKOWLEDGMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE MOUR AND
DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If, by virtue of this amendmaent you desire to chonge on offer olready submited, such chonge may be made by telegrom
©r letter, provided such telegrom or lefter mokes reference to the solicitotion and this amendment, and 1s received prior o the opening hour ond dote specified.

0. ACCOUNTING AND APPROPRIATION DATA (If required) -

N/A CONTRACTOR'S COPY

1. THIS BLOCK APPUES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS
(a) D This Chongs Order is issved pursvant to
The Changes set forth in block 12 are made o the cbove numbered contract/order.

b} D The obove numberad cortract/order is modified 1o reflect the odministrative changes {such o3 changes in paying office, appropriotion dota, elc.) set forth in black 12,
{<} m This Supplemental Agreement is o 1tered into pursuant Yo aumhority of Mutual A'greement of the parties,

® modifies the obove numbered controct o3 set forth in block 12.

1. DESCRIPTION OF -WMET DMENTLMODIFICATION
I

This Supplemental Agreement is entered into by the parties to amend the basic Specification
(£Cs-516) as well as to redefine the Pilot Production Run (CLIN O001AC).

IT

Section E - Supplies/Services is amended as follows:

Delete: Block 19 in its entirety,

Add: Pilot Run shall consist of fifty (50) each Single Stripe, fi<ty (50) each
Double Stripe, and two-hundred (200) each Triple Stripe units in accordance

with SCS-516 dated 29 December 75 and Amendment No. 4 to SCS-516 dated
4 November 77.

Section F - Description/Specification is amended as follows:

Subse¢tion F,49, Paragraph 2¢ - Delete "The capacity of h ion"
substitute there’:f‘oreag’l'hg minimum capacity of gach g gra%%gn.gperatlon and

fuceplt 09 provided herein, oll terms ond conditi of the & # rof, d in block 8, o1 heretofore changed, mmain unchonged ond in full force ond efect.
pt 09 pr L TRE
LCOrY
13
CONTRACTOR/OFHLROR 1S NOT REQUIRED JIRIIAY L
(3 30 sion s boCument X coNtRACTORZGFEEHEK 15 REQUIRED TO SIGN THIS DOCUMENT AND RETURN TR T10 135UING OFFICE

- m—— AN B SN S P e i TR — -
e NANE OF COMIRACTORION 3708 T J1 0DL LA 0T ORITS, TLh/e UiidTey JTal,
L By

13, NAME AND TME OF SIGNER (Type or print) 15, DATE SIGNEO 18. NAME OF CONTRACTING OFFICER ( Trpe or primt) 9. DATE SIGNED |

(_S—a.quu of person outharized to uga) {Signature of Controcting G&m
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Modification POOOOl to:
Contract No. DAABO7-76-C-00LO

Section F -~ Description/Specification is amended as follows (Cont'd):
Subsection F.49, Paragraph 2d .
Delete "The'yield of each operation at the specified rate"

and substitute . therefore "The estimated yield of each
operation at the specified rate."

Subsection F.2 -
"Add" - Amendment No, 4 4 Nov 77 to SCS-516.
111

FCO responsibility for subject contract is hereby transferred from Mr. Gordon
E. McMain to Major Stephen L. Thacher, DRSEL-PC-C-CS~2(THA) 201-532-3506.

Iv

Inclusion of the above changes shall be at no additional cost to the
Government, All other terms and conditions of this contract remain unchanged.
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ELECTRONICS COMMAND

SCS-516
TECHNICAL REQUIREMENTS

AMENDMENT-4
4 NOVEMBER 1977
SUPERSEDING
AMENDMENT-13
15 JULY 1976

INJECTION LASER DIODE FOR USE IN FIBER OPTIC COMMUNICATIONS

This amendment forms a part of Electronics Command Technical Requirements $SCS-516
15 August 1975

Page 1

1.2 1ine 2, delete '"20°C" and substitute '"25°C"

2.1 add the following under SPECIFICATIONS !

"FEDERAL

0-E-00760 Ethyl Alcohol (Ethanol); Denatured Alcohol; Proprietary
Solvents and Special Industrial Solvents.

0-M-232 Methanol (Methyl Alcohol).

TT-1-735 Isopropyl Alcohol."

Page 2
3.2 1line 3, delete "minimum" and substitute "maximum"

3.4 delete and substitute:

"3.4 Window.- The window shall contain no strain or cracks over that portion
which is in the optical path (area of input radiation incident on the injection
laser chip). This portion of the window shall also be free from optical dis-
tortion and lens effects. The window shall be anti-reflection coated on both

surfaces for a wavelength of ™ = 820 nm. The coating shall conform to the
abrasion resistance requirement of MIL-C-675."

Page 3

3.7 delete in its entirety

3.14 1ine 2, delete "(Ip = 100 mA)"

. —
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SCS-516
AMENDMENT-4

Page 5

Add the following paragraph:

"4.4.2.2 Troccdure in case of test equipment fallure or operator error. If a
device is believed to have failed as a result of f: faulty test equipment or
operator error, the failure shall be entered in the test record which shall be
submitted to the Government along with a complete explanation verifying why the
failure is believed to be invalid. The Government will then decide whether or
not the failure is due to a valid part defect. If the Government rules that
the failure is invalid, a replacement device from the same inspection lot may
be added to the sample. The replacement device shall be subjected to all those
tests to which the discarded device was subjected prior to its failure and to
any remaining specified tests to which the.discarded device was not subjected
prior to its failure.'

Add the following subparagraph to paragraph 4.5:

“(e¢) Procedure in case of test equipment failure or operator error. 1If a
device is believed to have failed as a result of faulty test equipment or
operator error, the failure shall be entered in the test record which shall be
submitted to the procuring activity along with a complete explanation verifying
why the failure is believed to be invalid. The procuring activity will then
decide whether or not the failure is due to a valid part defect. If the pro-
curing activity rules that the failure is invalid, a replacement device from
the same inspection lot may be added to the sample. The replacement device
shall be subjected to all those tests to which the discarded device was sub-
jected prior to its failure and to any remaining .specified tests to which the
discarded device was not subjected prior to its failure."

4.5.2 line 4, delete "20°C" and substitute "250C"
Page 6

4,5.2.2 1line 6, delete "[SPbpt = 1%Z"and substitute "[}Popt = 52"

o
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SCS-516

Page 8 AMENDMENT-4

Table 111, delete and substitute the following:

"Table II1.- Group A inspection .

T, = 250C + 20C unless otherwise specified

Test Condition Test
Method Min Max Units _ LTPD
Subgroup 1 7
Visual and mechanical Method 2071 of See 3.3
inspection . MIL-STD-750
Window 4.6.1 .
Stripe width I, = (See 4.6.3 ]
3.2) )
(a) single t, = 10 ns 25.. pm ¢
(b) double oF = 107 50 am
(c) triple 75  pm
Subgroup 2 5
Peak wavelength Ip = (See 4.6.4 800 830 nm
3.2)
Peak optical pulse Ip = (See 4.6.5
powver output 3.2)
(a) single 65 mW
(b) double 130 oW
(c) triple 200 . oW
Subgroup 3 5
Thermal impedance Ip = (See 4.6.6
' 3.2)
(a) single tp = 10 ns 30 oc/w
(b) double 15 oc/w
(c) triple 10 oc/w
Beam width I, = (See 4.6.7
. 3.2)
(a) in junction tp = 10 ns 15 angular
plane degrees
(b) perpendicular 40  angular
to junction degrees
Power uniformity IP = (See 4.6.8 10z 1/
from stripe to 3.2)
stripe tp = 10 ns

1/ Any device in which the relative power output of the weakest stripe is less
than 90% of the relative power output of the most powerful stripe shall be
rejected,




) SCS-516
: AMENDMENT-4

Page 9

Table 1V, Subgroup 5, under Condition column, delete "500C" and substitute
"250C" for Ip

Page 10

Table V, Subgroup 2, under Details column for Resistance to solvents, add,
Yexcept solvents used shall be:

(a) Methyl alcohol, per 0-M-232, Grade A.

(b) . Ethyl alcohol, per 0-E-00760, Type 1, Grade A,
(¢) 1Isopropyl alcohol, per TT-I-735, Grade A.

(d) Three (3) parts by volume of isopropyl alcohol, as specified in
- (¢) above and one (1) part by volume of distilled water."

Page 11

4.6.1 Add, "This test shall be performed prior to attaching the window to the
case.”

4.6.2 Add, “except solvents used shall be:
- (a) Methyl alcohol, per 0-M-232, Grade A.
(b) Ethyl alcohol, per 0-E-00760, Type 1, Grade A. f
(c) 1Isopropyl alcohol, per TT-I-735, Grade A. i

(d) Three (3) parts by volume of isopropyl alcohol, as specified in
(¢) above and one (1) part by volume of distilled water."

& 4.6.3 delete and substitute:

"4.6.3 Stripe width. The stripe width size can be determined by using a closed
circuit TV based system. A 40X microscope objective shall be used to project an ,
image with magnification of at least 200X of the laser on a sheet of metric {
graph paper. This image, after being reduced in intensity by insertion of ;
suitable attenuation in the laser beam path i1s in turn picked up via the TV ‘
i camera. The combined images of the laser and the grid shall be displayed on

' the screen of the TV monitor. Since the stripe spacing is determined with a

| high degree of accuracy by the photolithographic mask, the magnification of the
projection system may readily be determined. The stripe width may, therefore,
be measured directly without requiring XY calibration of the TV system. An
oscilloscope shall be used to monitor the video waveform and insure that the TV
camera is not being saturated.”

-

- 124 -
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SCS-516
AMENDMENT- 4

4.6.5 delete and substitute:

"4.6.5 Peak optical pulse power (Popt) - Popt is measured using a calibrated
avalanche photodiode diode system terminated into 50 ohms positioned at a
distance of 1.5 cm wich a rectangular aperture of width 0.39 cm and length
1.03 cm, (See Figure 6 and paragraph 6.3)."

4.6.6 1lines & and 5, delete "20°C" and substitute '"25°C"
4.6.7 delete and substitute:

"4.6.7 Beam width. With the laser mounted in a rotatable pulser, the detector
head of a calibrated E.G. & G. model 460 is placed at least 65 cm away to
obtain an angular resolution of at least one degrer. The relative intensity
shall be measured until its value falls to 507 of its peak value. This area
will define the beam width. The beam width in angular degrees is weasured in
both planes parallel and perpendicular to the junction. (See Figure 5)."

Page 12

Add the following new paragraph:

"4.6.8 Power uniformity from stripe to stripe. Using a CCTV system as
outlined in 4.6.3, the video waveform from the TV camera shall be monitored
on an oscilloscope. The peaks of the video waveform correspond to the
relative powers from the individual stripes.

6.3 delete and substitute:

"6.3 Method for calibration of the avalanche photodiode (APD) system. Using
ten representative triple stripe lasers pulsed at low duty cycle, measurements
shall be made with both the APD and an NBS traceable ITT F4000 tube. In both
cases the separation between source and detector shall be as small as possible
to insure collection of all the energy and good correspondence. Correlation
of these data will give a calibration factor for the APD system."

Page 13
Add new paragraph:

"6.3.1 Method for relative calibration of the TV system amplitude response.
Focus the TV camera on a standard grey scale with known reflectance values.
The resulting video waveform voltages monitored on an oscilloscope will corre-
spond proportionally to these valves and will permit drawing a relative
calibration curve for the amplitude response of the TV system."
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SCS-516 -
AMENDMENT-4

Add the following paragraph:

"6.4 Calculation of average optical power.

Average optical power = Poptllo
Average optical power/stripe = 1/3 average optical power."
Page 13
FIG 1. Delete FIG 1. and substitute new FIG. 1. . '
Page 14 -
FIGURE 1A. Delete "0.21" dimension and substitute ".300 + .005""
Page 17
Figure 4, delete in its entirety.
Page 19

FIG 6 Front view of detector, delete "1.03 cm" and substitute "1.09 cm" :
Delete ".392 cm" and substitute “.394 ca" . ;

NOTE: The margins cof this amendment are marked with an asterisk to indicate
where changes (additions, modifications, corrections, deletions) from
the previous amendment were made. This was done as a convenience only
and the ( vernment assumes no liability whatsoever for any inaccuracies
in these notations. Bidders and contractors are cautioned to evaluate
the requirements of this document based on the entire content irrespective
of the marginal notations and relationship to the last previous amendment.




SCS-516
AMENDMENT -4
.350 & .005 - NCEOGNATIVE CERANIC .
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DIODES FROM CEWTER |

3 FIBER CABLE OF PACKACE -

/ (SEE NOTES | & 2) :

A .L :

= | '
KOTES:

I. 3FIBER CABLE SHOUN FOR .ILLUSTRATION OKLY. ) 1

IT IS NOT PART OF UNIT.
2. SEE FI6. 1A FOR DIMENSIONS OF FIBER CABLE .

3. UPPER DIMENSIONS IN INCHES & LOWER DIMEMSIONS
IN BILLINETERS.
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[ STARD 45 TR ST 955 e o
Seean SEWICES ADMMASTIATION /MODIFICATION OF CONTRACT 1
l moommuno Qe‘g%oc? q 3. uo‘;l_s zu/muf REQUEST NO. 4. PORCT NO. (if applicable)
Po00GR2 below \ |
> %r" LTI €YRTEMC CODE [WlSP(T 6. ADMINISTERED BY (Jf etber thaw block $) CODE | ‘
RN T BRANCH, DIRECTORATE OF DCASMA=-Springfield
A LT, . NR(‘OI T MONMOUTH, NJ 2L0 Route 22

miol: Capiein L'Hewrewr Springfield, NJj 07081

g 7 Metucher, L 08817 gmm‘ﬁo DAABO7-76-C=0040
Code)

CONTRACTOR CODE | R2AERS | FACILITY CODE | 8.
NAME AND ADODRESS AMENDMENT OF

r = (0 soucranon no
LA3ER DID2DE LABORATORIES, INC,
2 rrest Jtreet

DATED (Soe black 9)

- _ pareo 76 JUN 30 _ (se blck 11)

9. TS SLOCK APPLIES OMLY TO AMENDMENTS OF SOUCITATIONS
[0 e ehove sumberad s is omanded @ st forth In black 12.  The hour and dote macified for receipt of Offers [] s extended, [] ts mot astended.
Offerars must acknowiedge receipt of this emendment prior 10 the howr ond date spacified in the solicitotion, or as omended, by one of the feliowing methads:
{a) By digning and - copis of this d (b) By acknowledging receipt of this amendment on each copy of the offer submitted; or (¢) By lotter or telog
which lock o rek o the solicitation ond dwn b FAILURE OF YOUR ACK OWLEDGMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR AND
DATE SPEQMED MAY RESULY IN REJECTION OF YOUR OPFER  |f, by virtue of this omendment you desire 1o change an offer already submined, wch chonge may be mede by nlsgrem
o lotter, provided such telogram o letter makes reh 1o the solickotion and this di ond is ived prior 10 the opening howr end date specified.

10, ACCOUNTING AND APPROPRIATION OATA (1f regaired)

/A

11, TS MOCK APPUES ONLY TO MOOIMCATIONS OF CONTRACTS/ORDERS

(c)DlMlChun.oWhinuod, ‘o

The Changes st forth in block 12 are made to the above numbered contract/order.
to) [] The above aumbered controct/order is modified o reflect the odmini Songes (such a3 champes in paying ofics, o , oic) oo nhu-u-au.
() (57 Thin Sumslementol Agresment i sntered into o outhoriy of _SUDSECEION Lo2 [REER T80 Changes

# modifies the asbove numbersd conivact o1 set forth in block 12.

12. pescornon of . MOD TFICATION

I

Sectior. H, Deliveries or Performance, aui Modification AOOOQL dated 8 September 1977, are
amended as follows:

Delivery Days After Effective Date of

Contract
—| cLiK FROM TO
OOOQLLE - Confirmatory JampleSe-ee-ecccccmcecaeaa- ———————— ————— 600 720
OUOLAT = PilOt Rilimm===mmmmmmmeee e e ccccc e e 810 930
0003 | B002) Test Report on Confirmatory Samples==--===== e etk 600 720
900k /C003) Final Keport-=-e=--m-=caeew= S o 10 1050
000L 'COOL)  General Report Step llem-emeceecmescccemcaea ———— --930 1050
000L 1 C005) DPilot Line Rate Reportmeecemececcccacocccaaa ceem=e=600 720
0006 - Production Capability Demonstratione=-s=-=-eececmce= emeeea870 990
0007 (E0QLl) Production Capabilityece-eccccmccmceccmmemcccccan —_—
Demonstration PlaNe-eemmcccmeecccacaeceono ——weeeee=8i0 930
0006 - Additional Life Testlng ------ cemeerscemeree e ———— --930 1050
Excopt ot provided herein, off terms and ditons of the d d in block 8, o3 h fore chonged, remain unch d and In il ferce and effect,
L COrY
" o e ey NOT REQUIRED F} coNRACTOR, ¥ IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN_—— BB 1O ISSUNG OmcE
4. NAME OF CONTRACTOR fﬁghﬂ DIODE TABORATORIES,[17. UNITED STATES OF AMERICA
” (igratwrs of porses euthoriaed 1o sign) » "~ (Signoters of Comvaciing Ofieer)
13. NANE AND TITLE OF SIONER ( Type or print) 16. DATE SIONED [ 18, NAME OF CONTRACTING OFFICER ( T7pe or priwi) 0. DATE SIONDD
JOHN A, BEEKMAN ,973 MAR 20
10101 =128 = % v.s. PRINTING oy




Modification No, POOCOZ to:
Contiract No. DAABOT-76-C-00L0O

11

The consideration for this extension in Delivery Schedule is the additional
tasks required to fabricate one and two stripe devices as outlined in
Modification POOOOl to this Contract teurrently awaiting execution by

Contractor).

11z

Inclusion of the above changes shall be at no additional cost to the Govern-
ment. All other terms and cog@itions of this Contract remsin ir effect.
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GENE?A  SERVICES AOMINISTRATION 1 MODIFACATION OF CONTRACT 1 2
KD PROC, ReG {41 CFRY 1-1410) K
. “MOOIICATION NO. | 2. EFFECTIVE olgm 3. REQUISITION/PURCHASE REQUEST NO 4. PROJECY NO. (If applicable)
POONOR tee 19 ”/'A
AN below o
s issuec sy LMUTIICA' '"quL, (oor V15P7T 0. ADMINISTERED Y (If esher than biach $) coDg | 33101A
ST OTMS rRuCUREIleLIT DIEEC JORA . ‘
/F ’“O( UREFERT, "FT MO 1CU'Iﬁ NJ 0770 DCA3MA, Springfield
Puyer/Tmbol: TPT Roy L' .1eureux/ | 240 Poute 22
JB5LeAT=l-05-2  LHE) Phone: 201-532-1412 , Opringfield, WJ 07081
7 CONIRACTOR CoDE | Hu551 ] FACILITY CODE | jo.
NAME AND ADORESS . AMENDMENT OF
~ = [J soucrranon wo.
LASER DICDE LABOFATORIZS, INC. Oan (See black 9)
t Sereet, city, " _ -
county. ware, 205 Torrest Street MOONICATION OF
and 2P Metuchen, lNJ 08817 & CONTRACT 0. DAABO7-76-C-004O
L _ oareo 76 _JUN_30 (50 bioch 11)
# DUS BLOCK APPLIES ONLY TO AMENOMENTS OF SOLICITATIONS
D The gbave bered w0 " nded as set forth 'a black 12, The hour and dan wpecifled for receipt of Offers D 4 extended, D is not extended.
= Oferors must achnowledge recept of this omendment prior 10 the hour and date specified n the wolictahion, or amended, by one of the following methads
{a) 8y uQring and refurning 0.es Of Hhg d : {b} By acknow!edging recewt ol ‘his amendmant on each copy of the offer submitted. or (¢} By separote letter or lelegrom
which (ncludes @ reference to the sohaitaton ond amendment aumbers.  FAILURE OF YOUR ACKOWLEDGMENT 1O BE RECEIVED AT THE 1ISSUING OFFICE PRIOR TO THE HOUR AND
DAL SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER. If, by virtua of this amendmem you desire 10 change an affer aiready submted. such chonge may be made by telegrom
or lever provi.ded 1ueh telegiam or lerter mokes refarence to the 1ohicdahion and this amendment, and 1 receved prior to the apening hour and dote specified.
10 ACCOUNTING AND APPROPHIATION OATA (If requmed)
) 11, IS MOCK APPUES OMY TO MOOIHCATIONS OF CONTRACTS/ORDERS
! (a1 D This Change Order s 1stued punvant to
! The Changes mt forh m biock 12 are made o the above numbered contract/order.
! tb) m{ﬂb above numbered contract/order 13 modifed to reflect the od P C (such as ch in poying office. appraprmation dato, sic.) set forth in block 12,
fe) D This Supplemental Agreement is entered into purtvant to authority of
# modifies the obove numbered controct ot sat forth i bloch 12,
12 DESCRIFTION OF MODTFTITATION
Contract DAABO7-7C-C-00LO is changed as follows:
Jection T, Description/3pecifications, is amended as follows:
Jection 7.Ww, Subparagraph 4:
ey anad
Charge Jommander, S Army Electronics Command, ATTI: DRSEL-CT-LO to Commander,
'1C Army zZlectronics Pesearch and Development Command, ATT: DELNV-L-C
and Commander, U3 Army Zlectronics Command, AITTN: DR3SEL-PP-I-PI-1 to
Commander, US Army Electronics Research and Development Command, ATIN:
DELSD-D-2C,
!.u’umnhmon.dlvma\d o of e de e d » bleck 0, o8 b . d, mesin mchanged end m full force ond effect.
CONMACTOR KO 1S NOT rEQUIRED
E}. 1O Sre s oTCUmENT £ (conmacion/cemence s REQUIED TO SIGN THIS DOCUMENT AND RETURN COMES 1O ISSUNG OFICE
14, MAME OF CONTRACTOR/OPFEROR 17. UNITED STATES OF AMERICA
o w
(Sogr ol porsen d o wgn) [Signature of Contractng OMcer)
15. NAME AND TITLL OF SIGINER ( Type or prmt) 18. DATE HGNED CONTRACTING OFFICER ( Tope or print) 9. DAt 310MED
S'I"' '-‘IL.N L. THACHER
Major, Signal Corps [97n M3
e Y12
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Modification POCOGCE o
Contract llo. DAABOT-T76-C-00L0

Section H, Items OCOlAB, BOO2, DOOL:

Change Commancer, US Army Elsctronics Command, ATTN: DRCEL-RD-ET-2,
Fort Mcrmouth, !IJ 07703 to Commander, 'J3 Army Zl2ctronics
Researcn and Development Command, ATTN: DELNV-L-C, Fort
Monmouth, NJ 07703,

ection H, Items 20Cl, COC2, COCW, <005, EOOL

Change Commander, US A&rmy Zle=ctronics Commander, ATTMN: DRSEL-PP-
I-1, Fert Mommouth, NJ 07703 to Commander, UZ Army
Electronics Research and Development Command, ATTN: DELSD-
D~PC, fort Monmouth, NJ 27703,

Section I, Inspection and Acceptance, is amended as follows:

Jection i.l4 - Change Commander, US Army Zlectronics Command, ATTN:
DRIEL=-IT~LD, Fort Monrouth, NJ C7703 to Tommanuer,
'S Army tlectronics Research and Development Commani,
ATIN: DELNV-L-C, Fort Mommouth, NJ OQ7703.

Change Commander, J8 Army Electronics Command, ATTIN:
DESEL-RD-ET-2, Fort Monmouth, HJ 07703 to Commander,
US Army Zlectronics Research and Jevelopment Command,
ATTN: DELNV-L-C, Fort Monmoutin, NJ OQ7703.

Change Commander, JS Army Electronics Commandi, ATTI:
DRSEL-PP-I-PI-1, Fort Monmouth, J 07793 to Commander,
US Army Electronics Research and Development Command,
ATTN: DELGSD=-D-FC, Fort Monmouth, NJ 07703,

Secticn K, Contract Administration Data, is amended as follows:

Delete: Subsection K.2(a) in its entirety and substitite therefore:
The Purchasing Office Representative is:
NAME: CPT Roy W. L'Heureux
CRGANIZATIONAL CODE: DRSEL-PC-C-CS-2(LHE)
TELEPHONE AREA CODE AND NO,: {201)-532-1L12
Section M is amended as follows:
DD 1423 Form Exhibit B, Item BOO2 and Exhibit D, DOCL:

Change Code W15P7N to W1SPBS,

e




Modification POQCO3 *o:

Contract No, DAABO7-76-C-00L4O

II

PCO responcibility for this contract has changed as follows:

FROM

Mr. Gordon McMain
DRSEL~FC~C-CS-1

TIO:
STEPHMEN L, THACHER
Major, Signal Corps
DRSEL~PC-C-CS~-2(THA)
Phone: (201)-532-3506
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1

T CRANGES 0t "Orth 8 DIACK L3 M9 MEQE 10 (NG S0UVE MMTOWRd CONTTACL OrON .

™R E00VS "ENONE] GRTICUII 3 TONNEA L0 INCE D AT HIUBITE CAAPEEE SUCR g8 CRENGRS M Gayig OMCE. JOOIONALION GICE. WIC.! SOC TOrth @ teach |2,

: A SUOOHEMENtEl Ageenent 1 SMIEred NtB CuUAN 1 suthanty of w&mmwmntract
| 1 Madi*es Ve 20DVE NUMOWEd CONUICT &8 S0¢ “OnN (A oIaCE 2.

12 CESCRIPTION OF AMENCMENT MODIFICATICN

<

CIOY

PROGECT: MARUFACTURING METHODS AND TECHNOLOGY PROGRA” OF INJECTION LASER DIODE FOR USE
! [N FIBER OPTIC COMMUMICATIONS.

I
PART [, THE SCHEDULE, SECTION € is amended as follows:

- Add SLIN 0001AD to SUPPLIES/SERIVICES B

“0C01A0  Three (3) each LASER STACKS
LOL Part No. IRE 167 tlo Cost"

i
Ea00q 23 IOwea ~aren 4 ‘wrmg ang o?he A DIOCR 1% NOMRIONS CRBNEEE EIMMA UNCAENGE] SNG N ‘ull CNTE IR ertect

5] o . - . cQov
: = ISNIAACTTA CEFCICR § NOT GEQUINED _— ) PO Pres ,
| L e e e aEnT Y TSNTRACTOR/GENEIDN § 9EQUIRED ™ > G Mis JOCUMENT AND SEURN L~ OMDS TO 1SSUING OFFICE
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PART II, THE SCHEDULE, SECTION F, Description/Specifications, is amended as follows:

1. Subsection F.48, Subparagraph 6 - Delete this paragraph in its entirety and

substitute the following:

"6. Additional Confirmatory Sample Test Requirements:

Contract No. DAAB07-76-C-C040 !
Modification MNo. PO00OO4

Laser Diode Laboratories, Inc.
Page MNo. 2 of 9 a

Twenty-five (25} Confirmatory Samples will be subjected to a
2000 Hour Life Test, Upon completion the samples will be
retested in accordance with Table II.
Table II (Retest) data will be incorporated into the Final
Report. The Life Test samples shell be shipped to the

Government upon completion of tests.”

2. Add the following subparagraph to SECTION F:
“F.5Q FIMAL REPORT - SUPPLEMENTAL INSTRUCTIONS

The Life Test and

Data, and Life Test Data."

[I1

CLIN/SLIN ITEM

0001AA Engineering Samples
Total 26 each (Lot 1 & 2)

0001AB Confirmatory Samples
25 each {Lot 1)

The Final Report shall be prepared in accordance with the
requirements as specified by CDRL CQ03.
report shail contain an Executive Summary, Pilot Line Rate

PART II, THE SCHEDULZ, SECTIOM H, Deliveries or Performance:

DELETE the contents of this Section in its entirety and SUBSTITUTE the following:

25 each (Lot 2) (Life Test Units)

In addition, the

DELIVERY DATE

Received & Accepted
Nov 1977 . ]
Received & Accepted

3 July 1979

Not Later Than ,
27 Feb 1981




REVISED DELIVERY
CLIN/SLIN
"001AC

0001AD

J002/A001
J003/8001

3003/3002

JQ004/CC01

0004/C002

J004/C003

Contract No. DAABO7-76-C-2040
Modification MNo. P00O04

Laser Diode Laboratories, Inc.
Page No. 3 of 9

OR PERFORMANCE SCHEDULE (Continued)
[TEM

Pilot Run Samples
50 each Single Stripe Units

50 each Double Stripe Units
200 each Triple Stripe Units
LASER STACKs - 3 each

PERT

Engineering Sample Test Report
(For Lots 1 & 2)

Confirmatory Sample Test Report
(For Lots 1 & 2 except Life Test)
Monthly Technical Reports
Reports for July 1976 thru Sep 1980
Oct 1980 Report

Nov 1980 Report
Dec 198Q Report

Quarterly Reports
Reports for Sep 1976 thru Aug 1980

Oct 198Q Report

Final Report
Oraft
Final

DELIVERY DATE

Received & Accepted
15 Aug 1980
Received & Acceptad
24 Sep 1980

5 Dec 1980

Not Later Than
27 Feb 1981

Received & Accepted
Received & Accepted

Received & Accepted

Received &% Reviewed

Not Later than
10 Mov 1980
Not Later than
10 Dec 1980
Not Later than
10 Jan 1981

Received & Reviewed

Not Later Than
13 MNov 30

14 Mov 1980
27 Feb 1981

o e —




Contract No. DAABQ7-76-C-0040
Modification No. P00004

Laser Diode Laboratories, Inc.
Page MNo. 4 of ¢

REVISED DELIVERY OR PERFORMANCE SCHEDULE (Continued) !

CLIN/SLIN ITEM DELIVERY DATE
Q004/C004 General Report - DELETED --

(Incorporated as "Executive Summary"
in Final Report)

0004/C005 Pilot Line Rate Report - DELETED --
(Incorporated in the Final Report) ]
!
0005/D001 Test Plan (Confirmatory Sample) Received & Accepted i
0006 Production Capability Demonstration 11 Feb 1981 i
Draft Invitation Letter 12 Dec 1980 ]
Industry Invitation Letters |
(Mailed By) 16 Jan 1981 .
0007/€001 Production Capability Demonstration Plan ;
Draft 12 Dec 1980 i
Final : 16 Jan 1981 i
0008AA Life Tests |

Completion Mot Later
Than 20 Feb 1981

Iv
PART I, THE SCHEDULE, SECTION I - Inspection and Acceptance -
DELETE the contents of this Section in its entirety and SUBSTITUTE the following:

"1.14 INSPECTION AND ACCEPTANCE

FINAL INSPECTION/ACCEPTANCE o #
CLIN/SLIN ITEM PERFORMED 8Y: * |

|
0001AA Engineering Samples Received % Accepted
0001AB Confirmatory Samples !
Lot 1 Received & Accepted . 3
Lot 2 (After Life Test) DELNV-L ! ‘




Contract Mo. DAABO7-76-C-0040
Modification MNo, P0O0004

Laser Diode Laboratories, Inc.
Page Mo. 5 of 9

INSPECTION AND ACCEPTANCE (Continued}

CLIM/SLIN

J001AC

J001AD

0002/A001
0003/B001
J003/8002
0004/C301

0004, C002

J004/C€003

0005/0001

0006

0007/£001

J008AA

[TEM
Pilct Run Samples
Single Stripe Units
Doubie Stripe Units
Triple Stripe Units
Laser Stack Units
PERT
Engineering Sample Test Report
Confirmatory Sample Test Report

Monthly Technical Reports
Oct/Nov/Dec 1980 Reports

Quarterly Reports
Oct 1980 Report

Final Report
Draft
Final

Test Plan (Confirmatory Sample)

Productior Capability Demonstration

Draft Invitation Letter

Production Capability Demonstration Plan

Draft
Final

Life Tests

FINAL INSPECTIOM/ACCEPTANCE
PERFORMED 8Y: *

Received & Accepted
Received & Accepted
DELNV-L
DELNV-L
Received & Accepted
Received & Accepted

Received & Accepted

DELRV-L

DELNV-L

DELNV~L

DELHV-L

Received & Accepted
DELNV-L

DRDCO-PC-D

DELNV-L

DELNV-L

DELHV-L

*Responsibility codes used are not to be construed as full address identifiers. Full
addressees and “SHIP TO" data cited below.

"




Contract No. DAAB07-76-C-0040
Modification No. P00004

Laser Diode Laboratories, Inc.
Page No. 6 of 92

INSPECTION AND ACCEPTANCE (Continued)

Verification of the capability of the contractor to fabricate the devices at the
specified rate for the pilot run will be performed at the factory of the contractor
during performance of the pilot run by:

*DELNV-L and/or DRDCO-COM-RM-1

Inspection and Acceptance of the Devices under SLIN QQ01AC Triple Stripe Units {pilot
run) will be performed at the factory of the contractor by:

*DCASMA

Final Inspection and Acceptance of the Production Capability Demonstration, CLIM 0006,
will be made at time of demonstration by:

*DELNV-L and/or DRDCO-COM-RM-1 and/or DRDCO-PC-D

Location of demonstration will be as mutually agreed by the contractor and the Contracting
Officer prior to Invitation Letter issuance.

Inspection and Acceptance of SLIM Q008AA will be performed at the factory of the con-
tractor Ly:

*DCASMA and/or DRDCO-COM-RM-1

Address listings with “SHIP TO" or "MARKED FOR" data shall be used when shipping hardware
or software {data) items.

For Code DELNV-L:
SHIP T0:

Property Officer, USA MERADCOM
81dg 335
Fort Beivoir, YA 22060

MARKED FOR:

Commander

USA ERADCOM _

ATTN: DELH{V-L (Mr. Skeldon)
Fort Belvoir, VA 2206Q

- 138 -

——try oy e e
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Contract No. DAABQO7-76-C-0040
Modification MNo. P0Q0004

Laser Diode Laboratories, Inc.

Page No. 7 of 9

INSPECTION AND ACCEPTANCE (Continued)

For Code JORDCO-COM-RM-1:

Commander

USA CORADCOM

CENCOMS

ATTN: DRDCO-COM-RM-1 (Mr. L. Coryell)
Fort Monmouth, Mew Jersey 07703

For Code DRDCO-PC-D:

For Code OCASMA:

PART II, THE SCHEDULE, SECTION X, CONTRACT ADMINISTRATION DATA, is amended as follows:

Commander

USA CORADCOM

Procurement Directorate

ATTN: DRDCO-PC-D (Mr. J. C. Hunter)
Fort Monmouth, Hew Jersey 07703

DCASMA, Springfield

240 Route 22

Soringfield, New Jersey 07681

ATTH: DCRNGSCC-S4 (Mr. J. Martorano)
Contract DAABO7-76-C-0040"

v

1. Subsection X.1, PLACZ OF PERFORMANCE, subparagraph 1, DELETE in its entirety and
SUBSTITUTE the following:

"1. 7The work called for herein will be performed by the contractor at the
following jocations:

[TEM NO.
AN

LOCATION OF

Final Manufacture New Brunswick, tlew Jersey 08901
Packaging and Packing Mew Brunswick, New Jersey 08901
Shipping Point lew Brunswick, Hew Jersey 08901




— e —————

Contract No. DAABQ7-76-C-0040
Modification No. PQ0004

Laser Diode Laboratories, Inc.
Page No. 8 of 9

CONTRACT ADMINISTRATION DATA (Continued)

[TEM HO. LOCATION OF
Producing Facilities Laser Diode Laboratories, Inc., Owner
Locations 1130 Somerset Street

lew Brunswick, New Jersey 08901

105 Forrest Street
Metuchen, New Jersey 08817

Contractor's office which will receive payment, supervise and administer the contract:

1130 Somerset Street
New Brunswick, New Jersey C8901"

2. Subparagraph K.2, subparagraph a., DELETE in its entirety and SUBSTITUTE the following:
"Mame : John C. Hunter
Organization: USA CORADCOM
Procurement Directorate

Attn: DRDCO-PC-D(HUM)
Fort Monmouth, Mew Jersey 07703

Telephone Ho.: (201} 532-1716/3306
Autovon No.: 992-1716/3306"
VI

PART IV, SECTION M is amended as follows:

0D Form 1423 Data Requirements, pages 51 through 56 revised - copies attached.
VIl

The consideration for this extension in delivery is the additional tasks required to
fabricate CLIN O001AD items.

RN IV W ——

e




Contract Mo. DAABQ7-76-C-J040
Modification No. P0QQO4

Laser Diode Laboratories, Inc.
Page Mo. 9 of 9

YIII
PCO responsibility for this contract has changed as follows:

FROM: Stephen L. Thacher
Major, Signal Corps
DRSEL-PC-C-CS=2 (THA)
Phone (201) 532-3506

TO: Joseph E. Feeney
Contracting Officer
United States of America
Phone (201) 532-1716

[X

inclusion of the above changes shall be at no additional cost to the Government, Al1l
ather terms and conditions of this contract remain unchanged and in effect.

Initiating Activity: CORADCOM/CENCOMS
Prev Allot No.: 2162035 662751Q P5297 2510 S$S28043
JCH/gms

-
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RCA Laboratories

pavid Sarnoff Resezvrch Center
Princeton, NJ 08540

ATTIN: Dr. M. Ettenberg

Rockwell Internationzl
049 Camino Dos FRios

PO BRox 108%

Thousand CGak:, CA 91360
ATTN: Dr, P.D., Dapkus

=31

Brnelogy Recearch Certer
Cuet Zi Segundeo blvd
=pundo, Ca 92240

H.D. Law
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tonN
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m
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Variar

Centrel Research Lakorateries
£.1 Hansen W--

Pzlo fltc, CA 9430:

ATTN: Dr. R. L. beill

Coamarder

EFADCOM, NV & EO Laboratory
ATTI: DELNV-L (Mr. M. Skeldon)
Fert Belvicr, VA 22060

(¢ 'CCF:&{)

Cormander

Nava: Ocear Svsteme Center
ATTN: Dr. Y. Weider (Code 922
Jam Dlewc, TA0 32152

Lasersron. In.
E Alfred Zirile
Bedferd, YA (1730

ATTN: Dv, JL7L Vel

Reliabilitv Analysis Center
ATTN: RBRAC (Mr. I. Krulac)
Griffiss AFB, NY 13441

Comnander, Rome Air Development Center

ATTX: RADC/DCCT (Mr. T.Sierak)
friffiss AFB, NY 13441
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Tri~Tac Office
- ATIN: TT-DA (Mr. C, Arncld)
Fort Monmouth, NJ 07703

Advisory Group on Electror Devices
ATTN: Secy, Working Group D(lasers)
20} Varick Street

Commander New York, NY 10014

US Army Satellite Communications Agency

Fort Monmouth, NJ 07703 Raytheon Company

ATIN: DRCPM-SC-3 Communications Svstems Directorate
Equipment Division

Commander 528 Boston Post Road

US Army Avionics Resear.h and Sudbury, MA 01776

Development Activity ATTN: Mr. T. Kellvy

ATTN: DAVAA-D
Fort Mommouth, NJ 077063

ITT Eleczro~-Qrtical Products Div
7€35 Pilantstion Rosd
Roancke, VA 24019

—e—-

ATTN:  Mr. R. McDevirte

eneral Uptronics Corp
3005 Hadley Read

Hughes Aircraft Coon South Plainfield, NJ 07080

Tucsc * Svstems fngrg. Dept. ATTN:  P.YW. Hankin

PG Box b .

Tucser, AZ  £5734 Motorola, Inc.

AT7.r Mr. D. Fox ’ High Frequency and Optical Products Div

5005 East McDowell Road
Phoenix, AZ 85008
ATIN: J.C. Herman

-

The Plessev Company, LID

Allen Clark Research Center
Caswell, Towcester

Northants, England NNIE BE&
ATTN: R. Davis
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parric Goverrm nt (omn Systems Div,
P.C. oy 37

Moine oo, FLo 32901
pees: Mo, R Tainter

oTE Products Corp
onremications SUsTAT Divisic:
189 P Street

yeedhan Heights, Y9 (2194

Canmander

naval Avionics Facility
Code D831
Indianapclis, In
+en: M. R. Katz

4€218

Coxrrandaer

Naval Ocean Systens Grtar
Code 437

Gan Diezr, CA 92152
Astn: Mr. R lebdusxa

Cormarcy ©
Naval Ooven Systems Center
Attn: Likrary

San Dierc, Ui 3152

¥icre Corp.
p.c. Box 208
pedford, Mr 01730
Attn: Mr. R. Hazel

- \Y

Misional Bveds Cf Staniaras
Flect romagnetic Tech Div
soulder. CC 803C3

attn. Dr. 6. Day

pDefense Logisticy. Agency
hton:  DESC-IMT (Mr. A Huds ons
Daywen, OH 45444

Commandiar

Pir Foron Avicrics LAaoratoer’
pttn: ATAL/ARD-2 (M. K. Tromhle)
Wrichs-PaltersonilB, O 4R453
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CDR, US Army Sials Warfane Lat
Attn: DEISN-OG

rrlinzton Hall Ssation
mrlington, VR 22212

COR, UY 2xmy Sivmals Woariam fan
etn:  DELSW-ANY

arlinTton Hall Statien
Arlington, VE 2001

Qxrancer

S Ay Logistics Loniuer

Rttn: AT
fort lee, VA ZlllL

Comander

T Ay Trazring & doorrine Comand
Attt ATEATIC
fort Mocnroc, VA 23651

Cormanger

(S Armv Trainine & Docrrine Gormana
Rttn:  ATCD-DM

fert Monroe, VA 24631

*ASA Scientific & Tezh Info Fazility
SaltimereAlashington Intl B

P.C. Dox E757

haltimore, M 21249

—
!.
d
]
A

R, US Ay Research Nffice
ARttn: DRRO-IP

.0, Bax 12211

Research Triancle Park, NC 27709

J.rector

N.S. Anmy Mater:ial Systems Analysis
htwn: DRSY-MP

loerdeen Proving Ground, MO 21005

ASvisory Group in Electron Devices
201 Varick Stree:, 9th Floor
New York, NY 10014

-
— .

Comman.ar
ERA000H
Fors Maomacath, NI

Attn: DLNUANSD

27703

Catanier
ERADCOY !

Yort Murmnott, NJ
Atrn: DICD-T1=CQ

07722

Commanaer

CECOM

Fort Munmuth, NI 07703
Attn: DRSEL-COM-D

Cognanaer

CECCOM

Fort Monrouth, N 077602
Attn: DRSEL+SEX

Oxrmander

CECCM

Fort Monmouth, NJ 07763

ATTN: DRSEL-COM-RM~1 (MF L. Coryﬁ’D
(8 copies)




DISAMUiTas LIST

Defense Technical Infcrmat.an (enter
Atcn:  DTIC-TCA

Cameron Statacnr (Buildino 5)
Alexandria, Vva 22314

{12 Cocies)
Director
Naticnal _ritsy Agency

Attn: TTL
Fort George G. Meade, MD 20755

Cocge R1Z3, Tech Library
DCA Defense Comm Engrg Crr
186C viiehle ~Avenue

Festan, VA 22390

Deferse Cormimications Aoency
Technical Litrary Center
Ode 205 (P.A. Tolowna)
wWashingtan, DC 20305

Cffice o€ Naval Research
Code 427
Arlingten, VA 22217

GITEr Ihgine.ring & Support Devt.
7T Section

P.O. Box 398

Norco, CA 91760

Cor, MICOM

Redstcne Scientific Irfo Center
Attn: Chief, Document Section
Redstone Arsonal, AL 35809

Cormander

HQ Fori Huachuca

Attn: Techrucal Reforznoe Do
Fort Huachuea, 22 85€13

Cormancer

B Army Elecwroric browang Crowad
* -

Attn: STEES-MT

Fcrt Heachuca, &2 85€13

Qo dcr

CSASS Test & Bvalustion Consos
Attn: I1yn-COo-T

Fort Huashuca, A7 S3€453

Director

Naval Rese.ran lahboratory
Attn: Jdooe 2327
Washinaton, IC 20375

Cxmand, Control 6 Qomunacationz uv,
Develoaent Center

Marine Corps Jeveloprent £ Edic (org

Quantico, VA 221534

Naval Telecommoications Cormsnd
Tecnnical likrex, Code 910
44C) Massachiusetrts Avonue, NN
Washingtan, ©C 25390

Rore Air Dewelooment Certer
Attn: Dociments [ohre~y TILT,
Griffiss AFB, N.Y. 13441

HOMA (DAMR~ARP/DR. F.D. Verdsram)
wWashincton, D 20310

Director
US Army ihuman ZmIinecrinc lane
Abndeer Provving Trouni, YO TifnS

DR, AVRCOM

Attn: DRAV-C

P.0O. Box 209

St. Louis, MO 63166

Director

Joint Comr Office (TRI-TAC)
Attn: TTAD Tech Docue Cen)
Fort Monmruth, N3 07702

Div,.,US Army Air Mokilicy RSP lab
Attn: T. Gossett, Bldn., I07-%
NASA Ames Pescarch Center
Moffett Fileld, CA 94035

HODA (DAMY-TVE)
washi:gtsr. DO 10310

Jeuaty - Science § Techiholegv
Sfliae, Cndst Doe Ay HeD
washingt e C 20110

Commar.ae: , SEROO
Atwn: DRYTID

€021 Tiscrhovnr Svenue
Rlexaniri~, "1 22323
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